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ABSTRACT
We present the results of a spectroscopic survey with the Low Resolution Imaging Spectrograph on
the Keck I telescope of more than 280 star-forming galaxies and AGN at redshifts 1.4 . z . 3.0 in
the GOODS-North field. Candidates are selected by their UnGR colors using the “BM” and “BX”
criteria to target redshift 1.4 . z . 2.5 galaxies and the Lyman break criteria to target redshift z ∼ 3
galaxies; combined these samples account for ∼ 25− 30% of the R and Ks-band counts to R = 25.5
and Ks(AB) = 24.4, respectively. The sample of 212 BM/BX galaxies and 74 LBGs is presently the
largest spectroscopic sample of galaxies at z > 1.4 in GOODS-N, and includes 19 spectroscopically-
confirmed distant red galaxies (DRGs) with J −Ks > 2.3 (Vega). Extensive multi-wavelength data,
including our very deep ground-based near-IR imaging to Ks(AB) = 24.4, allow us to investigate the
stellar populations, stellar masses, bolometric luminosities (Lbol), and extinction of z ∼ 2 galaxies.
Deep Chandra X-ray and Spitzer IRAC and MIPS data indicate that the sample includes galaxies
with a wide range in Lbol, from ≃ 10
10 L⊙ to > 10
12 L⊙, and covering 4 orders of magnitude in dust
obscuration (Lbol/LUV). The sample includes galaxies with a large dynamic range in evolutionary
state, from very young galaxies (ages ≃ 50 Myr) with small stellar masses (M∗ ≃ 109 M⊙) to evolved
galaxies (ages > 2 Gyr) with stellar masses comparable to the most massive galaxies at these redshifts
(M∗ > 1011 M⊙). Spitzer data indicate that the optical sample includes some fraction of the obscured
AGN population at high redshifts: at least 3 of 11 AGN in the z > 1.4 sample are undetected in the
deep X-ray data but exhibit power-law SEDs longward of ∼ 2 µm (rest-frame) indicative of obscured
AGN. The results of our survey indicate that rest-frame UV selection and spectroscopy presently
constitute the most time-wise efficient method of culling large samples of high redshift galaxies with
a wide range in intrinsic properties, and the data presented here will add significantly to the multi-
wavelength legacy of the GOODS survey.
Subject headings: cosmology: observations — galaxies: active — galaxies: evolution — galaxies: high
redshift — galaxies: starburst — galaxies: stellar content
1. INTRODUCTION
Rapid advances in our understanding of galaxy evolu-
tion have been prompted by the recognition that obser-
vations covering the full spectrum are necessary to ade-
quately interpret the physical nature of galaxies. Multi-
color Hubble Space Telescope (HST) imaging of two oth-
erwise inconspicuous fields in the high Galactic latitude
sky (Williams et al. 1996, 2000) marked the inception of
a decade dominated by large-scale multi-wavelength sur-
veys. The two Hubble Deep Fields are now encompassed
or supplanted by other areas of the sky which are the fo-
cus of a number of space and ground-based observations
both within and peripheral to the Great Observatories
Origins Deep Survey (GOODS; Dickinson et al. 2003a).
Included among these data are the deepest Chandra X-
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ray observations (Alexander et al. 2003), HST ACS opti-
cal imaging (Giavalisco et al. 2004), Spitzer IR to far-IR
imaging (Dickinson et al., in prep; Chary et al., in prep),
GALEX far and near-UV imaging (Schiminovich et al.
2003), ground-based optical and near-IR imaging and
spectroscopy (Capak et al. 2004; Cowie et al. 2004;
Vanzella et al. 2005), and radio/submillimeter observa-
tions (Richards 2000; Pope et al. 2005).
Despite the easy access to broadband photometry and
subsequent insights into galaxy evolution made possi-
ble by multi-wavelength surveys such as GOODS, im-
portant issues regarding survey completeness and the
physical conditions in galaxies and their surrounding
intergalactic medium can only be investigated spectro-
scopically. Spectroscopy of galaxies in blind flux-limited
surveys can be quite inefficient and expensive, particu-
larly if one only wants to study galaxies at certain cos-
mological epochs. However, we have shown that the
technique of photometric pre-selection can allow one
to cull large samples of galaxies in particular redshift
ranges over a large range in redshift 1.0 . z . 4
(e.g., Adelberger et al. 2004; Steidel et al. 2004, 2003,
1995; Steidel & Hamilton 1993), which can then be ef-
ficiently followed up using multi-object optical spectro-
graphs such as the Low Resolution Imaging Spectrograph
(LRIS) on the 10 m Keck telescope. Near-UV sensitive
spectrographs such as the blue arm of LRIS (LRIS-B)
on Keck and the Focal Reducer/low dispersion Spectro-
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graph (FORS) on the VLT have significantly extended
our capabilities by allowing for spectroscopy of key fea-
tures that fall shortward of the OH emission forest for
redshifts 1.4 . z . 3, a particularly active epoch in
the context of galaxy evolution and the buildup of stel-
lar and black hole mass. To take advantage of exten-
sive multi-wavelength data, we included the GOODS-
North (GOODS-N, hereafter) field in our ongoing survey
to select and spectroscopically followup large samples of
galaxies at redshifts 1.4 . z . 3.0 (Steidel et al. 2004).
In the interest of public dissemination of data, we present
in this paper the results of our spectroscopic survey of
1.4 . z . 3.0 star-forming galaxies in the GOODS-N
field including associated photometry and spectroscopic
redshifts. Information on the galaxies, including their
photometric measurements and errors and stellar popu-
lation fits, are available at the following public website:
http://www.astro.caltech.edu/∼drlaw/GOODS/.
The outline of this paper is as follows. In § 2 we
briefly describe the optical imaging, photometry, and
spectroscopy. To supplement these, we have also ob-
tained the deepest wide-area near-IR J and K-band
imaging in the GOODS-North field, and these data are
also presented in § 2. The spectroscopic results and as-
sociated catalog are presented in § 3. We describe the
Spitzer IRAC and MIPS data (taken from the GOODS-N
public release; Dickinson et al. in prep. and Chary et al.
in prep.) for our spectroscopic sample of galaxies in § 4.
Ground-based photometry and Spitzer IRAC data, to-
gether with spectroscopic redshifts, enable the modeling
of the stellar populations of galaxies given certain simpli-
fying assumptions. Our modeling procedure and results
are discussed in § 5. In § 6 we describe a few charac-
teristics of the sample of star-forming galaxies and AGN
to demonstrate the wide range in intrinsic properties of
UV-selected galaxies at high redshift. A flat ΛCDM cos-
mology is assumed with H0 = 70 km s
−1 Mpc−1 and
ΩΛ = 0.7. All magnitudes are on the AB (Oke & Gunn
1983) system.
2. DATA AND SAMPLE SELECTION
2.1. Optical and Near-IR Imaging and Photometry
The imaging, photometry, color selection, and spectro-
scopic observations of galaxies in the fields of our z ∼ 2
survey are described in several other papers published
by our group (Steidel et al. 2003, 2004; Adelberger et al.
2004; Reddy et al. 2005). Specific details regarding the
GOODS-N optical imaging are presented in Reddy et al.
(2005) and summarized below for convenience.
The optical images used to photometrically pre-select
candidate galaxies at redshifts 1.4 . z . 3.0 in the
GOODS-N field were obtained in 2002 and 2003 April
with the KPNO and Keck I telescopes. The KPNO
MOSAIC U -band image obtained from the GOODS
team (PI: Giavalisco) was transformed to Un magnitudes
(Steidel et al. 2004). The Keck I G- and R-band images
were taken with the LRIS instrument (Oke et al. 1995;
Steidel et al. 2004) and were oriented to ensure maxi-
mum overlap with the GOODS Spitzer Legacy and Hub-
ble Treasury programs. The images cover 11′ × 15′ with
FWHM ∼ 0.′′7 − 1.′′1 to a limiting magnitude of ∼ 27.5
measured within a 1′′ aperture (3 σ) in the UnGR bands.
This depth ensures we are complete to R = 25.5, ne-
glecting photometric scatter, for galaxies whose colors
satisfy our z ∼ 2 − 3 color criteria. The optical imag-
ing reduction and photometry were done following the
procedures described in Steidel et al. (2003, 2004). The
images were astrometrically calibrated using the SDSS
database. Source detection is done atR-band, and G−R
and Un−G colors are computed by applying the R-band
isophotal apertures to images in the other filters.
We have obtained very deep wide-area near-IR imag-
ing at J and Ks-band in the GOODS-N field from ob-
servations with the Wide Field Infrared Camera (WIRC;
Wilson et al. 2003) on the Palomar Hale 5 m telescope.
The images, taken under photometric conditions with
∼ 1.′′0 FWHM, reach a depth of Ks ∼ 24.4 and J ∼ 25.0
over the central 8.′7 × 8.′7 of the GOODS-N field.
The near-IR imaging reduction procedure is described
in detail by Erb et al. (2006c). Near-IR magnitudes
were calibrated in Vega magnitudes and converted to
AB units assuming the following conversions: Ks(AB) =
Ks(V ega)+1.82 and J(AB) = J(V ega)+0.90. Figure 1
shows the area imaged in the near-IR with respect to our
optical image of the GOODS-N field.
Photometric errors for both optical and near-IR mag-
nitudes were determined from Monte Carlo simulations.
We added large numbers of simulated galaxies with
known magnitudes to our images and then recovered
them using the same photometric method used to detect
actual galaxies. Comparing the input magnitudes with
those recovered then yields an estimate of the bias and
uncertainty in our photometry. The Monte Carlo method
is discussed in more detail by Shapley et al. (2005). The
typical errors in the optical and near-IR magnitudes
range from 0.05 to 0.3 mag.
2.2. Photometric Selection
We selected galaxies in different redshift ranges be-
tween 1.4 . z . 3.4 using the “BM”, “BX”, “C”,
“D”, and “MD” selection criteria (Steidel et al. 2003;
Adelberger et al. 2004; Steidel et al. 2004). The “C”,
“D”, and “MD” criteria are used to select Lyman Break
Galaxies (LBGs) at redshifts 2.7 . z . 3.3 (Steidel et al.
2003)7. The “BM” and “BX” criteria were designed to
cull galaxies at redshifts 1.4 . z . 2.0 and 2.0 . z . 2.5,
respectively, with approximately the same range of UV
luminosity and intrinsic UV color as the z ∼ 3 LBGs
(Adelberger et al. 2004; Steidel et al. 2004). The various
selection criteria considered here are shown in Figure 2.
We only considered candidates to R = 25.5 to ensure a
sample of galaxies which are bright enough such that op-
tical spectroscopy is feasible8. This limit corresponds to
an absolute magnitude 0.6 mag fainter at z ∼ 2.2 than
at z ∼ 3, based on the distance modulus between the
two redshifts. We also excluded from the sample those
candidates with R < 19 since almost all of these ob-
jects are stars. Optical selection yielded 1360 BM/BX
and 192 C/D/MD candidates in the 11′× 15′ area of the
7 Note that we did not select “M” galaxies in GOODS-N as was
done in other fields of the z ∼ 3 survey (Steidel et al. 2003).
8 A few objects were candidates based on photometry of our
Palomar images of the GOODS-N field (Steidel et al. 2003), but
failed to satisfy the photometric selection criteria based on the
newer Keck images. These objects are indicated in subsequent
tables by their notation as presented in Steidel et al. (2003) or, in
the case of BM/BX objects, by the letters “BX” or “BM” followed
by no more than 3 numerical digits. The photometric values for
these objects are the ones based on the new photometry.
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Fig. 1.— Positions of BX/BM (blue circles) and LBG (red circles) galaxies with spectroscopic redshifts z > 1.4 overlaid on our 10′ × 15′
optical R-band image of the GOODS-N field. The yellow box (8.5′ × 8.5′) indicates the region with deep J and Ks Palomar imaging.
GOODS-N field. Combined, the BX/BM and C/D/MD
candidates constitute ∼ 30% of the R-band counts to
R = 25.5. The number of candidates and their sur-
face densities are listed in Table 1. Approximately 50%
of these candidates lie in the region imaged at J and
Ks. The remainder of this paper focuses on those galax-
ies which have been spectroscopically confirmed to lie at
redshifts z > 1.4, as described in the next section.
2.3. Optical Spectroscopy
We took advantage of the multi-object capabilities of
the Keck LRIS instrument to obtain spectroscopy for
the photometrically selected candidates. In its upgraded
double-armed capacity, LRIS makes use of a dichroic to
send light to both a red and blue arm. The commis-
sioning of the blue arm of LRIS (LRIS-B) allowed, for
the first time, the ability to obtain very sensitive near-
UV spectroscopic observations at wavelengths as short
as ∼ 3100 A˚, essentially to the atmospheric transmission
limit. The wavelength range from the atmospheric cutoff
up to ∼ 5500 A˚ is particularly useful for probing the rich
set of interstellar and stellar lines between Lyα and C IV
(λ1548, 1550) for galaxies in the so-called “spectroscopic
desert”, between redshifts 1.4 . z . 2.5. As shown
previously in Adelberger et al. (2004) and Steidel et al.
(2004), combining photometric selection of BM and BX
candidates with the near-UV sensitivity of LRIS-B al-
lows for the wholesale spectroscopy of large numbers of
galaxies in this redshift range; this in turn enables us
to focus our study on an epoch that was particularly
active in terms of star formation and accretion activ-
ity (e.g., Dickinson et al. 2003b; Chapman et al. 2003;
4 Reddy et al.
Fig. 2.— UnGR colors of objects with R < 25.5 in the GOODS-
N field. Also shown are the LBG, BX, and BM selection windows.
Fan et al. 2001; Madau et al. 1996; Shaver et al. 1996;
Schmidt et al. 1995).
The instrumental setup used for spectroscopy in the
GOODS-N field varied during the course of the z ∼ 2
survey; the various setups are described in more detail by
Steidel et al. (2004). We selected dichroic filters designed
to split the incoming beam at 5600 A˚ or 6800 A˚. To pro-
vide maximum throughput between 3100 and 4000 A˚,
we used a 400 groove mm−1 grism blazed at 3400 A˚ on
LRIS-B, resulting in a dispersion of 1.09 A˚ per pixel.
For simultaneous observations on the red-side of LRIS
(LRIS-R), we used a 400 groove mm−1 grating blazed at
8500 A˚, providing wavelength coverage up to 9500 A˚. We
typically obtained simultaneous blue and red side spec-
troscopic observations between 3100 and 9500 A˚, with
slight variations due to the relative placement of slits in
the telescope focal plane.
The slit masks used for spectroscopy cover 8′×5′ on the
sky. For a minimum slit length of 9′′ (adopted in order to
ensure good background subtraction), we are able to in-
clude 30−35 slits, in addition to 4−5 star boxes used to
accurately align each mask. We set the width of each slit
to 1.′′2 and this, combined with a typical seeing of 0.′′8,
yields a typical resolution of 5 A˚ for point sources. To ob-
tain the optimum mix of objects on any given slit mask,
we assigned each candidate a weight primarily based on
its optical magnitude. We gave larger weights to objects
with R = 23.5 − 24.5 and lower weights for fainter ob-
jects where absorption line spectroscopy is more difficult
and brighter objects where the foreground (z . 1.0) in-
terloper fraction is larger. Nonetheless, we filled “blank”
areas of the masks with filler objects which included these
fainter and brighter objects. In particular, we included
some bright (R < 23.5) objects on masks since at least
some of these are intrinsically bright z ∼ 2 − 3 galaxies
and are most suitable for detailed followup spectroscopic
studies. To support other projects being conducted by
our group, we also deliberately targeted objects within
the UnGR sample that had interesting multi-wavelength
properties, such as those identified with 850 µm or 24 µm
emission, as well as those with unusually red near-IR col-
ors. We also designed masks to overlap as much as pos-
sible with the near-IR imaging. Because of this, ∼ 73%
of spectroscopically confirmed galaxies with z > 1.4 lie
in the Ks-band region, even though ∼ 50% of UnGR
candidates lie in the same region (see Figure 1).
We typically obtained 3 exposures of 1800 sec per
mask, for a total exposure of 5400 sec. The range in op-
tical magnitudes implies a large range in the S/N of the
spectra. At the minimum, however, we found 5400 sec
to be sufficient to obtain redshifts, and a few objects
were observed on more than one mask. The spectro-
scopic success rate per mask is primarily a function of
the weather conditions (e.g., cirrus, seeing) at the time
of observation, with a 90% success rate of obtaining red-
shifts in the best conditions; these redshifts, for the most
part, fell within the targeted redshift ranges. This sug-
gests that the redshift distribution for the spectroscopic
and photometric samples are similar, and there are not
large numbers of galaxies whose true redshifts are far
from those expected based on their observed UnGR col-
ors. Details of the spectral reduction techniques are de-
scribed in Steidel et al. (2003). We identified redshifts
based on the presence of a number of low-ionization in-
terstellar absorption lines (e.g., Si II λ1260, O I+S II
λ1303, C II λ1334, Si II λ1526, Fe II λ1608, Al II λ1670,
and Al III λ1854, 1862), stellar wind features (e.g., N V
λ1238, 1242, S IV λ1393, 1402, and C IV λ1548, 1550),
the C III λ1909 nebular emission line, or Lyα emission
or absorption. A few examples of spectra are shown in
Steidel et al. (2003, 2004). Spectroscopically confirmed
galaxies with 1.4 < z < 3.0 are shown with respect to
the R-band image of the GOODS-N field in Figure 1.
Comparison with nebular redshifts derived from Hα
spectroscopy indicates that Lyα emission is almost al-
ways redshifted, and interstellar absorption lines are al-
most always blueshifted, with respect to the systemic
(nebular) redshift of the galaxy. These systematic off-
sets have been interpreted as the result of outflows
(e.g., Adelberger et al. 2003, 2005b; Pettini et al. 2001;
Shapley et al. 2003). Adelberger et al. (2005b) present
linear least-squares fits to the systemic redshifts of galax-
ies given their Lyα and interstellar absorption redshifts
based on a sample of 138 objects with near-IR spec-
troscopy (Erb et al. 2006c; Pettini et al. 2001).
3. SPECTROSCOPIC RESULTS AND CATALOG
Our spectroscopic sample in the GOODS-N field
presently includes 212 BM/BX and 74 C/D/MD galax-
ies with secure spectroscopic redshifts z > 1.4 (Table 2).
The total sample includes 347 objects with secure spec-
troscopic redshifts, including 40 interlopers with z < 1.
We also include 41 objects with uncertain redshifts in
Table 2, denoted by a colon (“:”) in the redshift field
(for consistency with Steidel et al. 2003), for a total of
388 objects. Table 1 lists the statistics for the individual
samples, including the numbers of candidates observed,
the interloper fractions, and mean redshifts. The pri-
mary source of contamination in the LBG sample is from
K dwarfs in the Galactic halo. Star-forming galaxies at
redshift 〈z〉 = 0.17 ± 0.09 contaminate the BX sample
since their Balmer breaks mimic the Lyα forest decre-
ment. These interlopers can be easily excluded using Ks-
band photometry (e.g., the BzK criteria; Daddi et al.
2004), but we have not imposed any additional criteria
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other than the observed optical magnitudes and colors.
The main “contaminants” of the BM sample occur from
galaxies with redshifts 1.0 < z < 1.4; these galaxies have
UnGR colors very similar to those of BM objects, and
the narrow BM color selection window implies that pho-
tometric scatter and Lyα perturbations on the UnGR
colors can have a significant impact on the observed red-
shift distribution of BM galaxies (Reddy et al., in prep.).
Throughout this paper we consider objects with z < 1.4
to be contaminants. The AGN/QSO (as identified from
either their X-ray, UV, or Spitzer IRAC or MIPS emis-
sion) with z > 1.4 make up ∼ 4% of the sample (see § 6.2
for further discussion).
For consistency, we compared redshifts for objects in
common with the Team Keck Treasury Redshift Survey
(TKRS; Wirth et al. 2004; Cowie et al. 2004). We note
that the TKRS survey is based primarily upon obser-
vations with the DEIMOS intrument on Keck II, and
so the TKRS redshift selection function rapidly declines
above z ∼ 1.2 as the emission and absorption lines used
for redshift identifiction (including [N II], [S II], [O III],
[O II] emission features and Calcium H and K absorption
features) are shifted out of the DEIMOS spectral range.
The overlap between the UnGR and TKRS samples is
small given that the two surveys target different redshifts
(TKRS is better at identifying galaxies at z . 1.2 and
our UnGR selection is better at identifying galaxies at
z & 1.4).
There are 64 objects with redshifts in the UnGR
catalog which are also in the TKRS database. Of
these, 52 were previously published in other surveys
of the GOODS field (Cowie et al. 2004; Cohen et al.
1996, 2000; Cohen 2001; Barger et al. 2000, 2003;
Wirth et al. 2004; Phillips et al. 1997; Lowenthal et al.
1997; Dawson et al. 2001; Steidel et al. 2003, 1996;
Dickinson 1998) and/or have agreement in redshift be-
tween the UnGR and TKRS samples. Upon fur-
ther inspection of the 12 objects with discrepant red-
shifts, we adopted the TKRS redshift for 6 of them
(BX1202, BX1371, BMZ1010, BMZ1100, BMZ1121, and
BMZ1208); the redshifts for these 6 galaxies are all below
z < 1.4 where the DEIMOS-determination was found to
be secure and where our BM selection function drops off.
Five of the objects had the correct redshifts in our catalog
(BX1299, BX1319, BX1805, BMZ1119, and BMZ1375).
For the remaining object, BX1214, we were able to rule
out the Cohen et al. (2000) redshift of z = 2.500, but
were unable to confidently assign a redshift based on our
LRIS spectrum.
The redshift distributions of BM/BX and LBG galax-
ies with zspec > 1 are shown in Figure 3, where the right
panel emphasizes large-scale structure in the GOODS-N
field. The redshift over-density at z = 2.95 is prominent,
and was also noted in the LBG survey (Steidel et al.
2003). We also note a possible over-density at z = 2.00,
which corresponds to an over-density of 5 submillimeter
galaxies as noted by Blain et al. (2004). However, we
caution that Figure 3 only presents raw numbers, and
we have not accounted for the selection function and rel-
ative fractions of candidates observed. Therefore, the
significance of any redshift “over-densities” appearing in
Figure 3 is not quantified.
4. SPITZER IRAC AND MIPS DATA
To aid in understanding the stellar populations and
extinction of z ∼ 2 galaxies, we compiled Spitzer IRAC
and MIPS photometry for our sample of UnGR-selected
galaxies using the public Spitzer data in the GOODS-N
field (Dickinson et al., in prep; Chary et al., in prep). The
IRAC photometry was performed by fitting an empirical
point spread function (PSF) determined from the IRAC
images to the spatial positions of sources from the higher
resolutionKs-band data. Specifically, to accurately com-
pute the empirical PSF for each IRAC channel we used
as many isolated point sources located throughout the
IRAC images as possible. Changing the number of ob-
jects used to compute the PSF results in variations of the
best-fit fluxes of < 5%, and is generally small compared
to the background noise (see below). Using the Ks-band
data to constrain source positions mitigates the effects
of confusion by allowing for the deblending of partially
resolved sources in the IRAC images, and is similar to
the method employed by the GOODS team for extract-
ing photometry (Dickinson et al., in prep; Chary et al., in
prep; see also Labbe´ et al. 2005 and Shapley et al. 2005).
We extracted the MIPS 24 µm fluxes of UnGR galaxies
using a similar procedure; the spatial positions of sources
from the IRAC data were used to deblend and extract
the 24 µm fluxes (Reddy et al. 2006). Errors for both
IRAC and MIPS photometry were computed from the
dispersion of extracted fluxes for 100 PSFs fit to ran-
dom blank regions around each galaxy. Since the IRAC
and MIPS data are background-limited, the errors will
be dominated by the background noise for all but the
brightest galaxies at these wavelengths. The IRAC chan-
nel 1 − 4 magnitudes and MIPS 24 µm fluxes are listed
in Table 2.9 We do not give fluxes for those galaxies
which were either undetected or were badly blended with
a nearby bright source. Of the 212 BX/BM galaxies with
secure spectroscopic redshifts z > 1.4, only 2 (< 1%) are
undetected at 3.6 µm to the GOODS IRAC depth. Of
the 74 LBGs, 11 (≈ 15%) are undetected at 3.6 µm. The
MIPS detection fraction is ≈ 65% for BX/BM galaxies,
decreasing to a ≈ 53% for the LBGs, to a limiting 3 σ
flux of f24µm ≈ 8 µJy.
5. STELLAR POPULATION MODELING
The combination of multi-wavelength photometry and
spectroscopic redshifts allows us to better constrain the
stellar populations of UV-selected galaxies than if we
only had photometric redshifts. To demonstrate the wide
range in stellar populations of UV-selected galaxies at
redshifts z ∼ 2 − 3, we fit the UnGRJKs + IRAC mag-
nitudes with Bruzual & Charlot (2003) models assum-
ing a Salpeter (1955) IMF and solar metallicity. The
assumption of solar metallicity is a reasonable approxi-
mation for most galaxies in the UnGR-selected sample
(Erb et al. 2006a). The models were corrected for the
effects of IGM opacity before comparing to the observed
magnitudes. In fitting the stellar populations, we as-
sumed an exponentially-declining star formation history
with decay time scales τ = 10, 20, 50, 100, 200, 500, 1000,
2000, and 5000 Myr, and τ = ∞ (constant star forma-
tion, CSF, model). We also assumed a varying amount
of reddening, or E(B − V ), from 0.0 to 0.7. The best-
9 Magnitude and flux errors for the Spitzer data are provided in
the accompanying machine-readable table.
6 Reddy et al.
Fig. 3.— (Left) Redshift histogram of spectroscopically confirmed BM/BX and LBG galaxies in the GOODS-N field with z > 1. The
solid line indicates the total distribution of BM, BX, and LBG galaxies. (Right) Redshift histogram with higher resolution bins, δz = 0.04,
emphasizing large-scale structure in GOODS-N.
fit model was taken to be the combination of τ , age,
and E(B − V ) that gave the lowest χ2 value with re-
spect to the observed magnitudes. The star formation
rate (SFR) and stellar mass are determined from the
normalization of the model to the observed magnitudes.
Even with spectroscopic redshifts, there is considerable
uncertainty in the best-fit parameters, with the exception
of the total stellar mass M∗ which is generally robust
to changes in the assumed star formation history (e.g.,
Papovich et al. 2001; Shapley et al. 2001; Sawicki & Yee
1998; Shapley et al. 2005; Erb et al. 2006c). The best-
fit stellar population parameters for both a CSF and τ
model for each galaxy are collected in Table 3. Monte
Carlo simulations indicate that the typical fractional un-
certainties associated with the best-fit parameters (when
including IRAC data in the fits) are 〈σx/〈x〉〉 = 0.6,
0.4, 0.5, and 0.2 in E(B − V ), age, SFR, and stellar
mass, respectively (Erb et al. 2006c). For completeness
we have included the best-fit SFRs from the fitting in
Table 3, but we note that we have several other indepen-
dent multi-wavelength measures of the SFRs for these
galaxies (e.g., from dust-corrected UV, Hα, and 24 µm
data) that are unaffected by the degeneracies associated
with stellar population modeling.
Aside from the systematic errors resulting from the
degeneracy between star formation history and the best-
fit parameters, there are additional caveats to the SED
results. Around 30 objects had optical through IRAC
photometry which is inconsistent with the stellar popu-
lation models considered here; these objects exhibit large
J/Ks and IRAC magnitude residuals with respect to the
best-fit stellar population (and have χ2 > 10), and of-
ten give unrealistically young ages (< 10 Myr) and large
SFRs (> 2000 M⊙ yr
−1). We do not present the SED
results for these galaxies. In addition to these 30, there
are 4 galaxies which fit the optical and IRAC data well,
but have large Ks residuals with respect to the best-
fit stellar population (i.e., a Ks magnitude more than
3 σ away from the best-fit). Three of these 4 galaxies
have redshifts 2.0 ≤ z ≤ 2.5 where the Ks magnitude
may be contaminated by emission from Hα+[N ii]. The
4 galaxies with large Ks residuals are indicated by the
notation “Ks” in Table 3. Also, we noted a few objects
with 8 µm excesses when compared with the best-fit stel-
lar population, many of which have large 24 µm fluxes
(f24µm > 100 µJy) indicating they may be obscured AGN
(see Table 5). We do not present SED fitting results for
any of the sources which may have AGN based on their
8 µm and 24 µm excesses and/or X-ray/optical emis-
sion. Finally, we did not perform SED fitting for galaxies
without photometry longward of R-band or which had
redshifts z < 1. The best-fit SED parameters for the
remaining 254 galaxies are listed in Table 3. Note that
the SFRs and stellar masses (M∗) in Table 3 assume a
Salpeter (1955) IMF from 0.1 to 100 M⊙. Assuming the
Chabrier (2003) IMF with a shallower faint-end slope re-
sults in SFRs and stellar masses a factor of 1.8 lower
than listed in Table 3. We also note that a number of
galaxies have inferred ages < 50 Myr, which are unlikely
given the dynamical time-scale of ∼ 50 Myr for star for-
mation in galaxy-sized objects. The SED parameters for
these galaxies with extremely young inferred ages should
be taken with caution.
6. THE DIVERSE PROPERTIES OF
OPTICALLY-SELECTED GALAXIES AT HIGH
REDSHIFT
6.1. Star-Forming Galaxies
Of the best-fit SED parameters, the stellar mass is the
least uncertain and is generally robust to changes in the
assumed star formation history, as can be seen by com-
paring columns 6 and 11 in Table 3. Figure 4 shows the
distribution of stellar masses for UnGR-selected galaxies
with redshifts z > 1, assuming a constant star forma-
tion history. Table 4 shows the median and mean stel-
lar masses and dispersion (assuming a CSF history) for
galaxies in the various samples. While the mean stellar
mass of the sample is 〈M∗〉 ≈ 1.1 × 1010 M⊙, there is
large dispersion about this mean of a factor of 3.4. This
mean stellar mass is a factor of ∼ 2 lower than found in
Shapley et al. (2005) and Erb et al. (2006c), partly be-
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cause we included galaxies undetected to Ks = 24.1 in
the sample considered here (as long as they had IRAC
data to constrain the stellar mass), and these faint Ks
galaxies on average have lower stellar masses than Ks-
detected galaxies. Further, we have included BM galax-
ies which have a mean stellar mass that is a factor of
≈ 2 lower than than the mean stellar mass for BX galax-
ies and LBGs (Table 4). This difference in mean stellar
mass likely reflects the fact that BM galaxies have a lower
mean redshift (z = 1.72±0.32; Figure 3) than BX galax-
ies and LBGs, and therefore we are able to probe down
to fainter absolute magnitudes and are sensitive to lower
mass galaxies.
Fig. 4.— Stellar mass distribution of UnGR-selected galaxies
with redshifts z > 1, assuming a constant star formation (CSF)
model. Assuming a best-fit exponentially declining star formation
history (τ model) results in a stellar mass distribution that is vir-
tually identical to the one shown here, with a mean and dispersion
in log space of 〈logM∗τ 〉 = 10.08± 0.51.
Regardless, the sample includes galaxies with a wide
range in ages, from young galaxies with ages compa-
rable to the dynamical timescale for star formation of
∼ 50 Myr to those which are older than 2 Gyr. In
fact, the UnGR sample includes galaxies which are as
old (> 2 Gyr) and as massive (M∗ > 1011 M⊙) as galax-
ies found at z ∼ 2 in near-IR selected samples (e.g., the
distant red galaxies, or DRGs, of Franx et al. 2003)10. In
particular, Shapley et al. (2005) and Reddy et al. (2005)
have shown that while the typical stellar mass of near-
IR selected DRGs with Ks . 21.8 is larger by an or-
der of magnitude than the typical stellar mass of UnGR-
selected galaxies to R = 25.5, the actual range in stel-
lar mass probed by DRG selection does not appear to
significantly exceed the range in stellar mass of UnGR-
selected galaxies (although we note that DRG selection
appears to be much more efficient is selecting galaxies
withM∗ & 1011 M⊙ at z ∼ 2−3; e.g., van Dokkum et al.
2006). Further, SED analysis of the optically-selected
DRGs (as indicated in Table 2 by the notation “DRG”
in the last column) with fainter near-IR magnitudes
10 Optically selected galaxies which satisfy the DRG criteria (J−
Ks > 2.3 in Vega magnitudes, or J−Ks > 1.38 in AB) are indicated
by “DRG” in the last column of Table 2. There are 19 such DRGs
with secure spectroscopic redshifts in our sample.
(Ks & 22.8) have stellar masses that are comparable
to the stellar masses of typical UnGR-selected galaxies
(109 . M∗ . 1011 M⊙). While optical selection allows us
to very efficiently followup galaxies spanning over two or-
ders of magnitude in age and stellar mass at redshifts z &
1.4, other techniques are required to assess the total stel-
lar mass budget at these redshifts (e.g., Rudnick et al.
2006; van Dokkum et al. 2006; Reddy et al. 2005).
While the E(B − V ) and SFRs determined from SED
modeling are more uncertain than the inferred stellar
masses, we have several independent methods of assess-
ing the extinction and SFRs in z ∼ 2 galaxies, made
possible by the extensive multi-wavelength data in the
GOODS-N field. The exquisite, photon-limited Chandra
X-ray data in the GOODS-N field, currently the deep-
est X-ray data ever taken (Alexander et al. 2003), allow
for stacking analyses to estimate the average emission
properties of galaxies (Brandt et al. 2001; Nandra et al.
2002; Reddy & Steidel 2004; Reddy et al. 2005). Based
on the stacking analyses of Nandra et al. (2002) and
Reddy & Steidel (2004), the mean SFRs of z ∼ 2 − 3
UnGR-selected galaxies is ∼ 50 M⊙ yr
−1, with mean at-
tenuation factors, defined as the ratio between the bolo-
metric SFR and UV-based SFR (uncorrected for extinc-
tion), of 4.5− 5.0.
The X-ray data allow us to determine the average ex-
tinction and SFRs of galaxies over the entire range of
redshifts probed by the BX/BM and LBG criteria. How-
ever, important progress has been made in determining
the individual properties of galaxies in a narrower red-
shift range, 1.5 . z . 2.6, where the Spitzer MIPS
24 µm band is sensitive to the 7.7 µm polycyclic aro-
matic hydrocarbon (PAH) dust emission ubiquitous in lo-
cal and high redshift star forming galaxies (Reddy et al.
2006; Papovich et al. 2006). Reddy et al. (2006) demon-
strate that the 24 µm emission of z ∼ 2 galaxies can
be used as a tracer of the SFR or total infrared lumi-
nosity (LIR), particularly for galaxies with spectroscopic
redshifts where we are able to accurately constrain the
K-corrections from 24 µm flux to rest-frame 5−8.5 µm lu-
minosity. The MIPS data indicate that UnGR-selected
galaxies at redshifts 1.5 . z . 2.6 span more than 3
orders of magnitude in LIR, from those which are unde-
tected to the 3 σ sensitivity limit of 8 µJy for MIPS data
in the GOODS field, to those which have LIR compara-
ble to the most luminous star-forming galaxies at these
redshifts, the submillimeter galaxies (Smail et al. 1997;
Hughes et al. 1998; Barger et al. 1998; Chapman et al.
2005). The mean infrared luminosity for UnGR-selected
galaxies is 〈LIR〉 ≃ 2 × 10
11 L⊙, assuming that the
rest-frame infrared emission (L5−8.5µm) as probed by
MIPS observations scales with infrared luminosity as
LIR ≈ 17.2L5−8.5µm as determined from local samples
(see Reddy et al. 2006), and this value of 〈LIR〉 inferred
from MIPS is in excellent agreement with X-ray and
dust-corrected UV-based estimates. Reddy et al. (2006)
further demonstrate that the agreement in SFR extends
to galaxies on an individual (object-by-object) basis for a
small sample of UnGR-selected galaxies with both 24 µm
and Hα detections: the scatter between the bolomet-
ric luminosity inferred from 24 µm versus Hα obser-
vations is ∼ 0.2 dex. Finally, we have compared the
24 µm-estimated SFRs with those obtained from the
SED-fitting analysis: as expected they are positively cor-
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related at the 5 σ level with a scatter of 0.3 dex assum-
ing a CSF model.11 The advantage of multi-wavelength
data is that we can assess SFRs independent of the de-
generacies associated with SED-fitting. In summary, the
UnGR-selected sample includes galaxies over 4 orders of
magnitude in dust obscuration (Lbol/LUV), from those
galaxies with little dust and whose UV luminosity is com-
parable to LIR, to those which are heavily dust-obscured
and have attenuation factors & 1000.
Aside from the large dynamic range in SFRs and ex-
tinction of UnGR-selected galaxies, the sample also hosts
galaxies with a wide range in morphology and kinematics
(Erb et al. 2003, 2006c; Law et al., in prep.), from disk-
like galaxies with signatures of rotation, as inferred from
Hα spectral data (e.g., Forster Schreiber et al. 2006), to
those galaxies which appear irregular and/or are merg-
ing. UV-selected samples efficiently target the redshift
range where the morphological transformation of galax-
ies from irregular at high redshift to the Hubble se-
quence at low redshifts (z . 1.4) takes place. The deep
Hubble ACS data in the GOODS field (Giavalisco et al.
2004) combined with our extensive rest-frame UV spec-
troscopic database make it possible to study in detail
the correlation between morphological structure and the
SFRs, extinction, masses, and spectral properties of high
redshift galaxies (Law et al., in prep.).
6.2. AGN
The combination of X-ray, observed optical, 8 µm, and
24 µm data, along with spectroscopic redshifts, allows for
a powerful probe of AGN activity among UnGR-selected
galaxies. We classified objects as AGN based on one
or more of the following criteria: (a) the presence of
high ionization UV lines (identical to the method used in
Steidel et al. 2002 and Shapley et al. 2005); (b) direct de-
tection in the Chandra 2 Ms data (Alexander et al. 2003)
and an X-ray-to-optical flux ratio indicative of AGN
(e.g., see Hornschemeier et al. 2001 and Reddy et al.
2005); or (c) an 8 and 24 µm flux excess above what
one would expect from a simple star-forming population.
Table 5 lists the 11 AGN with confirmed redshifts z > 1.4
which have emission indicative of AGN.
MD31 is the most unusual source: it has an X-ray
counterpart within 1.′′5 of the optical position, but shows
no evidence of AGN from the rest-UV (observed opti-
cal) spectrum nor from Spitzer observations. The SED
analysis indicates that MD31 is best-fit with an ∼ 2 Gyr
old population with a modest E(B − V ) ∼ 0.17 and
SFR∼ 60 M⊙ yr
−1 assuming the CSF model, and thus
is not expected to be bright in X-rays as a result of star
formation alone (i.e., the 2 Ms X-ray sensitivity implies a
detection threshold of ∼ 480 M⊙ yr
−1 at the redshift of
MD31, z = 2.981). Examination of the deep ACS imag-
ing in the GOODS field reveals no other optical coun-
terpart within 1.′′5 of MD31. If the X-ray counterpart is
indeed associated with accretion activity in MD31, then
the X-ray detection fraction of AGN with z > 1.4 in our
sample is 7/11, or 64%. On the other hand, the fraction
11 Adopting a declining model, as opposed to assuming a CSF
model for all galaxies, will generally increase the scatter in SFRs
since the youngest galaxies will have inferred SFRs (from declining
star formation history models) that are systematically lower than
those inferred from Hα observations (see discussion in Erb et al.
2006b).
of AGN showing 8 µm and/or 24 µm excesses is 9/11, or
82%. While the object statistics are insufficient to judge
the efficiency of AGN detection in the X-ray versus IR,
we note that the IRAC and MIPS integration time for
any given object in the GOODS-N field is ∼ 10 hours,
whereas the X-ray integrations required to detect faint
AGN at redshifts z & 1.4 is on the order of a megasecond
or larger. The possible difference in AGN detection frac-
tion and especially integration time between the IR and
X-ray observations suggest that deep IR imaging may be
a more efficient method of finding AGN at high redshifts.
In this case, the 8 µm and 24 µm data indicate at least an
additional 3 AGN which are unidentified in X-rays. For
comparison, while our optical spectra have integration
times of 5400 s, a factor of 370 times shorter than the
X-ray integration time (2 Ms), we can still detect ≈ 73%
of AGN based on their rest-frame UV emission lines.
The properties of the 3 X-ray undetected AGN with
z > 2 are worth further consideration: these AGN are
BX1637, BX160, and MD74. Figure 5 shows the ob-
served optical through 24 µm SEDs of these AGN, as
well as BM1156 which is very weakly detected in X-rays,
and demonstrates the power-law behavior at observed
wavelengths longer than λ ∼ 2 µm, indicative of warm
dust population. The three X-ray undetected AGN are
also not detected in the deep radio imaging of the HDF
(Richards 2000), placing a 3 σ upper limit on their ob-
served 1.4 GHz flux of f1.4 GHz < 24 µJy. However,
all three have disturbed and/or extended rest-frame UV
morphologies from deep ACS imaging (Giavalisco et al.
2004), suggesting the obscured AGN in these systems
may be triggered by merger activity. The non-detection
of these three AGN (even when stacking them) in both
the soft (0.5 − 2.0 keV) and full (2.0 − 8.0 keV) X-ray
bands of Chandra makes it difficult to constrain their
column densities. Nonetheless, these three AGN have a
mean spectroscopic redshift of 〈zAGN 〉 ≈ 2.5, and if we
assume the AGN have intrinsic photon index of Γ = 2.0
(e.g., Alexander et al. 2005), then we cannot rule out the
possibility that these could be Compton-thick AGN with
column densities NH > 10
24 cm−2. Comparison with the
8 µm and 24 µm fluxes of Mrk 463 and Mrk 1014, two in-
frared luminous AGN (Armus et al. 2004), suggests that
BX1637 and MD74 could have total infrared luminosities
in the range 5 × 1012 . LIR . 2 × 10
13 L⊙. Constraints
on the 850µm fluxes of these two AGN could narrow
the range of possible LIR, but unfortunately submillime-
ter observations do not cover the region containing these
two AGN. BX160 is covered in published 850 µm imaging
and is undetected to S850 ∼ 1.5 mJy (Wang et al. 2004),
suggesting an upper limit on the infrared luminosity of
∼ 1012.5 L⊙. We caution, however, that the lack of data
across the Raleigh-Jeans tail of the dust SEDs makes it
difficult to accurately constrain the dust temperatures
and hence total bolometric luminosities of these sources.
The presence of obscured AGN at high redshifts has
been postulated based on the expected fraction of high
column density AGN (NH > 10
23 cm−2) at z & 1.4
in simulations that model the contribution to the X-
ray background (Comastri & Fiore 2004; Gilli 2004).
While high column density AGN may be unidentifiable
as AGN based on their optical spectra alone, the fact
that some fraction of their host galaxies are optically
bright (R < 25.5) and fall within optically-selected sam-
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Fig. 5.— Spectral energy distributions of the three X-ray undetected AGN (BX1637, BX160, and MD74) and one faint X-ray detected
AGN (BM1156) at z = 2.211 − 2.635 in the spectroscopic UnGR sample, from observed optical through 24 µm. All four exhibit a power
law slope at long wavelengths (λ & 2 µm rest-frame) indicative of a warm dust population.
ples bodes well for determining their spectroscopic red-
shifts. Accurate spectroscopic redshifts are particularly
important for constraining AGN column densities (NH);
the inferred NH depends strongly on the assumed red-
shift, NH(z) ≈ NH(0)(1 + z)
2.6 (Alexander et al. 2005).
In summary, of the 11 AGN with z > 1.4 in our
optically-selected sample, 7/11 (64%) are detected in X-
rays to 2 Ms, 9/11 (82%) are detected with 8 and/or
24 µm excesses, and 8/11 (73%) have rest-frame UV sig-
natures of AGN. Even in the deepest X-ray image avail-
able, there is still a considerable number of AGN that
remain undetected, and we must incorporate other tech-
niques, e.g., optical spectra and 8 and 24 µm data, to
fully account for the census of AGN.
7. SUMMARY
We have presented the results of a spectroscopic sur-
vey of redshift 1.4 . z . 3.0 star-forming galaxies in
the GOODS-North field, made possible by efficient UV
(UnGR) color selection and the unique multi-object ca-
pabilities of the LRIS instrument on the Keck I telescope.
Our sample consists of 212 redshifts for galaxies at red-
shifts 1.4 . z . 2.5 selected using the BM and BX crite-
ria of Adelberger et al. (2004) and Steidel et al. (2004),
and 30 new redshifts (of a total of 74) for Lyman break
galaxies at redshifts 2.5 . z . 3.5. Our deep optical
and near-IR imaging, supplemented by publicly avail-
able Spitzer IRAC and MIPS data (Dickinson et al., in
prep; Chary et al., in prep), allow us to measure the stel-
lar populations, stellar masses, star formation rates, and
dust extinction for galaxies in our sample (e.g., Erb et al.
2006c; Shapley et al. 2003, 2005; Reddy & Steidel 2004;
Reddy et al. 2005, 2006; Steidel et al. 2004). These anal-
yses indicate that the UnGR-selected sample consists of
galaxies which span two orders of magnitude in age and
stellar mass, and 4 orders of magnitude in dust obscu-
ration (Lbol/LUV). Included are galaxies with bolomet-
ric star formation rates ranging from ∼ 5 M⊙ yr
−1 to
> 1000 M⊙ yr
−1. We further identify at least 3 of 11
AGN in our sample which appear to be heavily dust-
obscured based on their power-law SEDs longward of
2 µm (rest-frame) and lack of detection in the deep Chan-
dra 2 Ms data (Alexander et al. 2003). A compilation of
the multi-wavelength data for these 11 AGN indicates
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that optical and Spitzer data are able to more efficiently
(in terms of integration time) select AGN at z > 1.4 than
X-ray data, but optical spectra and Spitzer and Chandra
data are all required to fully account for the census of
AGN at high redshifts. The photometry and SED fit-
ting results for galaxies in our sample are available at
http://www.astro.caltech.edu/∼drlaw/GOODS/.
Large spectroscopic samples at high redshifts al-
low for a number of other detailed investiga-
tions such as the galaxy and AGN/QSO luminos-
ity functions (Steidel et al. 1999; Adelberger & Steidel
2000; Shapley et al. 2001; Hunt et al. 2004, Reddy
et al. in prep.); metallicities (Pettini et al. 1998,
2001; Shapley et al. 2004; Erb et al. 2006a); signa-
tures of galaxy feedback and IGM metal enrichment
(Adelberger et al. 2003); and accurate clustering anal-
yses (Adelberger et al. 2005a,b). This large range in
galaxy evolution studies highlights the versatility and ef-
ficiency of optically-selected samples in addressing many
fundamental issues in cosmology.
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public. We are grateful to the staff of the Keck and Palo-
mar Observatories for their help in obtaining the data
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AST 03-07263 from the National Science Foundation and
by the David and Lucile Packard Foundation.
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TABLE 1
Sample Statistics to R = 25.5
ρcand
b
Candidates Ncand
a (arcmin−2) Nobs
c Nz>1d fz>1e Nz>1.4f 〈z〉g
BM 470 3.13± 0.14 67 63 0.94 49 1.72± 0.34
BX 890 5.93± 0.20 205 170 0.83 163 2.19± 0.40
C 55 0.37± 0.05 26 26 0.97 26 3.11± 0.21
D 59 0.39± 0.05 23 23 0.98 23 3.05± 0.22
MD 78 0.52± 0.06 26 25 0.96 25 2.96± 0.30
Total 1552 10.35± 0.26 347 307 0.88 286 2.25± 0.57
aNumber of photometric candidates.
bSurface density of photometric candidates to R = 25.5.
cNumber of objects with secure spectroscopic identifications.
dNumber of objects with secure redshifts z > 1.
eFraction of spectroscopically observed objects with z > 1. The foreground (z < 1)
contamination rates of the C, D, and MD samples are very low (< 5%) and we assume
the interloper fractions derived over all fields of the z ∼ 3 Lyman Break Galaxy survey
(Steidel et al. 2003). For the BM and BX samples, we assume foreground contamination
fractions derived from the GOODS-N field, which are similar to those derived in other
fields of the z ∼ 2 survey (Steidel et al. 2004).
fNumber of objects with z > 1.4
gMean and standard deviation of redshift distribution for objects with z > 1.
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TABLE 2
GOODS-N UnGR Galaxies with Spectroscopic Redshifts
α δ Rd G−R Un −Ge J f Ksf m3.6µm m4.5µm m5.8µm m8.0µm f24µm
Name (J2000.0) (J2000.0) zema zabs
b Typec (mag) (mag) (mag) (mag) (mag) (mag) (mag) (mag) (mag) (µJy) Notesg
BX1035 12:36:13.03 62:10:21.1 ... 2.236 GAL 23.46 0.37 0.68 ... ... 22.48 22.47 22.11 22.59 33.0
BX1040 12:36:17.81 62:10:11.2 2.469 2.466 GAL 24.84 0.22 0.68 ... ... 22.94 23.27 ... ... ...
BX1042 12:35:50.89 62:13:33.5 2.613 2.601 GAL 24.83 0.50 1.16 ... ... 23.09 23.03 23.13 22.88 15.2
BX1050 12:36:18.80 62:10:37.4 ... 2.322 GAL 24.71 0.40 0.73 ... ... 23.49 23.51 23.46 ... ...
BX1051 12:35:52.97 62:13:36.8 ... 2.098 GAL 24.23 0.14 0.57 ... ... 23.07 ... ... ... 203.9
BX1055 12:35:59.59 62:13:07.5 2.496 2.486 GAL 24.09 0.24 0.81 ... ... 23.12 23.23 ... ... ...
BX1060 12:36:06.40 62:12:29.1 ... 2.081 GAL 24.22 0.43 0.84 ... ... 21.74 21.73 21.93 ... 67.3
BX1064 12:36:30.34 62:09:45.3 ... 2.086 GAL 24.20 0.28 0.61 23.60 22.63 23.00 23.11 23.16 23.76 26.0
BX1065 12:36:09.84 62:11:39.0 ... 2.701 GAL 24.01 0.43 1.04 ... ... 22.41 22.60 ... ... 13.3
BX1069 12:36:45.82 62:08:08.2 0.000 0.000 STAR 21.95 0.38 0.77 ... ... 23.37 24.01 ... ... ...
BX1071 12:36:20.10 62:11:12.6 ... 1.996 GAL 24.41 0.27 0.76 23.71 24.10 22.84 23.06 ... ... ...
BX1073 12:36:43.35 62:08:19.6 0.087 0.087 GAL 20.59 0.40 0.82 ... ... 21.71 22.15 22.66 22.56 41.2
BX1074 12:36:19.38 62:11:25.5 1.754 1.745 GAL 24.01 0.13 0.40 22.74 21.92 22.11 22.09 22.00 ... 40.5
BX1075 12:36:14.45 62:11:52.1 ... 2.221 GAL 24.08 0.35 1.04 ... ... 22.47 22.49 22.30 ... 10.8
BX1080 12:36:18.39 62:11:39.2 ... 2.390 GAL 24.38 0.51 1.15 ... ... 22.55 22.53 22.72 23.02 47.3 S03-D7
BX1081 12:36:15.19 62:12:07.6 ... 1.801 GAL 24.23 0.23 0.60 ... ... 22.25 22.33 22.66 22.79 48.3
BX1084 12:36:13.57 62:12:21.5 ... 2.437 GAL 23.24 0.26 0.72 ... ... 22.29 22.33 22.19 22.63 54.3
BX1085 12:36:13.33 62:12:16.3 ... 2.236 GAL 24.50 0.33 0.87 ... ... 23.38 23.52 23.47 ... ...
BX1086 12:36:13.42 62:12:18.8 2.444 2.444 GAL 24.64 0.41 1.09 ... ... 23.25 23.24 ... ... ... z from Hα
BX1089 12:36:00.64 62:13:59.4 ... 2.049 GAL 24.23 0.16 0.83 ... ... 21.92 21.95 21.94 21.83 76.7
BX1100 12:36:39.65 62:09:48.4 ... 2.079 GAL 23.20 0.17 0.61 22.85 22.11 22.22 22.26 22.19 ... 84.4
BX1104 12:36:18.35 62:12:22.2 2.445 2.438 GAL 24.03 0.18 0.78 ... ... 23.03 23.08 23.26 23.12 24.5
BX1106 12:36:27.56 62:11:29.8 ... 2.917 GAL 24.61 0.65 1.52 > 25.0 24.05 23.07 23.16 22.88 22.93 8.5 S03-oMD28
BX1112 12:36:15.65 62:13:05.3 0.170 ... GAL 24.26 0.21 0.87 ... ... 24.18 24.77 ... ... ...
BX1116 12:36:09.05 62:13:59.1 ... 2.048 GAL 24.10 0.13 0.62 ... ... 22.59 22.66 22.50 23.06 18.4
BX1120 12:36:07.62 62:14:16.6 0.169 ... GAL 24.64 0.43 1.31 ... ... 24.95 ... ... ... ...
BX1121 12:36:13.24 62:13:39.6 1.878 1.878 GAL 23.80 0.13 0.46 ... ... 21.77 21.78 22.07 22.22 55.5
BX1125 12:36:25.00 62:12:23.6 2.222 ... GAL 25.20 0.18 0.94 > 25.0 > 24.4 24.00 24.37 ... ... ...
BX1126 12:36:11.91 62:13:58.7 ... :1.942 GAL 24.59 0.07 0.32 ... ... 23.61 23.74 ... ... ...
BX1129 12:36:56.94 62:08:48.7 ... 1.973 GAL 22.80 0.21 0.58 ... ... 21.52 21.60 21.46 22.00 104.4
BX1130 12:36:33.17 62:11:34.1 0.080 ... GAL 20.65 0.30 0.84 20.50 20.20 21.05 20.99 21.15 21.57 152.8 B03-173
BX1132 12:36:03.91 62:15:08.3 ... :2.112 GAL 24.41 0.45 0.98 ... ... 22.72 22.64 22.53 ... ...
BX1140 12:36:08.51 62:14:48.0 1.487 ... GAL 24.69 0.10 0.36 ... ... 22.62 22.74 22.71 ... 9.1
BX1145 12:36:10.12 62:14:49.2 ... 2.325 GAL 25.40 0.17 0.51 ... ... 24.13 24.23 ... ... ...
BX1157 12:36:18.30 62:14:09.1 2.083 2.078 GAL 24.14 0.14 0.34 ... ... 21.99 22.00 21.62 21.84 ...
BX1161 12:36:59.39 62:09:21.9 ... 1.891 GAL 23.71 0.37 0.59 ... ... 21.85 21.87 22.24 22.47 23.3
BX1164 12:36:24.20 62:13:32.6 2.598 2.588 GAL 24.49 0.22 0.85 > 25.0 > 24.4 24.05 24.43 ... ... ...
BX1166 12:36:20.32 62:14:04.9 1.334 ... GAL 24.54 0.09 0.30 22.95 23.13 23.28 23.55 ... ... 12.5
BX1169 12:36:28.27 62:13:15.3 ... 1.871 GAL 23.82 0.14 0.43 23.04 22.30 22.47 22.45 22.54 23.14 40.7
BX1170 12:36:31.94 62:12:51.8 2.445 2.441 GAL 24.26 0.35 1.04 23.23 22.58 22.38 22.49 22.06 ... 32.9
BX1172 12:36:54.35 62:10:18.3 2.811 2.802 GAL 24.50 0.55 1.19 > 25.0 > 24.4 24.05 24.31 ... ... ... S03-D2
BX1174 12:36:47.82 62:11:06.1 2.349 ... GAL 24.37 0.19 0.49 24.40 23.72 23.07 23.36 ... ... ...
BX1178 12:36:33.52 62:12:51.8 0.000 0.000 STAR 23.23 0.01 0.42 23.38 22.64 24.01 ... ... ... ...
BX1183 12:37:08.51 62:08:54.7 2.043 :2.039 GAL 24.67 0.37 1.00 ... ... 23.25 23.51 ... ... ...
BX1185 12:36:12.60 62:15:30.0 2.207 2.203 GAL 24.99 0.47 0.96 ... ... 22.54 22.46 22.41 22.52 44.1
BX1186 12:36:13.20 62:15:26.2 ... 2.079 GAL 25.02 0.22 0.53 ... ... 24.66 24.53 ... ... ...
BX1192 12:36:16.83 62:15:14.3 ... 1.996 GAL 24.22 0.15 0.86 ... ... 21.52 21.56 21.47 21.67 111.6
BX1197 12:36:18.89 62:15:06.8 2.599 2.587 GAL 24.13 0.17 0.80 > 25.0 > 24.4 22.73 22.76 ... ... 31.9
BX1201 12:36:14.13 62:15:41.8 ... 2.000 GAL 24.00 0.18 0.71 ... ... 22.94 22.99 23.04 ... 29.0
BX1204 12:36:21.73 62:14:52.6 2.209 2.200 GAL 24.27 0.32 1.13 23.27 22.38 22.51 22.62 22.76 23.21 15.8
BX1208 12:36:41.67 62:12:38.7 2.589 ... GAL 24.44 0.30 0.79 23.66 23.99 23.76 24.17 ... ... ...
BX1209 12:36:37.07 62:13:11.8 0.348 ... GAL 24.63 0.30 0.88 > 25.0 23.07 23.96 23.93 ... ... 13.1
BX1214 12:36:44.65 62:12:27.2 ... :1.879 GAL 23.99 0.23 0.60 22.67 22.10 22.05 21.96 21.97 22.39 46.9
BX1217 12:37:08.47 62:09:47.1 ... :2.170 GAL 24.73 0.27 0.89 23.40 22.82 23.23 23.24 23.27 23.44 ...
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TABLE 2 — Continued
α δ Rd G−R Un −Ge J f Ksf m3.6µm m4.5µm m5.8µm m8.0µm f24µm
Name (J2000.0) (J2000.0) zema zabs
b Typec (mag) (mag) (mag) (mag) (mag) (mag) (mag) (mag) (mag) (µJy) Notesg
BX1218 12:36:41.69 62:12:58.0 ... :2.054 GAL 23.88 0.11 0.35 23.23 22.50 22.40 22.40 22.67 22.97 26.2
BX1220 12:36:30.85 62:14:18.2 0.136 0.136 GAL 24.86 0.41 0.81 23.51 22.45 21.92 21.91 21.99 22.56 ...
BX1222 12:37:02.99 62:10:34.1 2.446 2.438 GAL 24.53 0.26 0.75 > 25.0 24.14 24.43 24.41 ... ... ... S03-MD18
BX1223 12:36:18.22 62:15:51.6 :1.865 ... GAL 25.07 0.25 0.48 23.55 21.81 21.17 20.92 20.51 20.79 307.4 DRG
BX1228 12:36:20.19 62:15:40.6 1.999 1.995 GAL 24.03 0.39 0.65 23.12 23.33 22.94 23.10 23.05 ... 14.7
BX1229 12:36:33.23 62:14:11.0 1.343 1.343 GAL 23.80 0.12 0.36 23.06 22.57 22.42 22.40 22.31 22.34 48.4
BX1233 12:36:36.76 62:13:51.3 2.856 ... GAL 24.67 0.37 0.86 > 25.0 23.37 22.75 22.61 22.20 ... ... S03-D12; DRG
BX1238 12:36:54.39 62:11:55.4 ... 2.261 GAL 24.57 0.30 0.65 24.00 23.33 22.97 22.91 23.21 ... ...
BX1240 12:37:06.77 62:10:23.1 ... 2.282 GAL 24.01 0.14 0.68 24.06 23.63 23.19 23.19 ... ... ...
BX1243 12:37:06.66 62:10:35.2 ... :2.037 GAL 23.99 0.27 0.52 23.21 22.99 22.68 22.71 22.67 ... ...
BX1244 12:37:02.55 62:11:05.0 ... 1.012 GAL 23.68 0.07 0.27 > 25.0 > 24.4 22.35 22.48 22.70 ... 35.7
BX1245 12:36:16.28 62:16:30.4 2.097 2.089 GAL 23.82 -0.05 0.34 ... ... 22.91 22.91 ... ... 18.8
BX1250 12:36:32.11 62:14:50.9 1.856 1.853 GAL 24.68 0.04 0.40 24.06 23.39 22.86 22.86 22.95 ... ...
BX1252 12:37:07.71 62:10:37.6 ... 2.931 GAL 24.12 0.60 1.57 24.56 23.72 23.53 ... ... ... ...
BX1253 12:36:23.62 62:15:55.9 ... 1.933 GAL 24.51 0.18 0.38 > 25.0 > 24.4 22.49 22.53 23.13 23.18 ...
BX1260 12:37:13.31 62:10:14.9 ... :1.714 GAL 24.98 0.50 1.02 22.97 21.60 21.51 21.45 21.34 21.83 105.7
BX1264 12:37:09.38 62:10:46.3 2.942 ... GAL 24.76 0.14 0.80 > 25.0 23.75 ... ... ... ... ... S03-oMD24
BX1265 12:36:33.35 62:15:04.4 2.437 2.431 GAL 23.93 0.17 1.02 24.27 22.74 23.20 23.27 23.42 23.33 ... S03-oMD51; DRG
BX1267 12:36:22.67 62:16:21.6 1.996 1.996 GAL 23.90 0.13 0.51 22.84 22.17 23.45 ... ... ... 48.7
BX1269 12:37:10.37 62:10:49.2 ... 2.275 GAL 23.53 0.45 1.00 22.97 21.96 21.85 21.78 21.77 22.15 89.1
BX1270 12:36:51.42 62:13:00.6 0.089 0.089 GAL 22.93 0.28 0.95 22.81 22.89 23.97 24.35 ... ... ...
BX1274 12:37:11.35 62:10:44.2 2.599 2.594 GAL 24.29 0.25 0.93 24.02 23.87 22.80 23.02 ... ... 26.6
BX1277 12:37:18.60 62:09:55.5 ... 2.268 GAL 23.87 0.14 0.61 22.89 23.08 23.11 23.28 ... ... 27.0
BX1279 12:36:19.45 62:17:01.1 0.995 ... GAL 24.79 -0.19 0.19 > 25.0 > 24.4 23.79 24.15 ... ... 40.7
BX1281 12:37:03.39 62:11:53.5 ... 2.410 GAL 25.16 0.32 0.70 > 25.0 23.89 23.84 24.11 ... ... 13.4 S03-D8
BX1283 12:37:16.29 62:10:23.3 ... 2.427 GAL 24.59 0.24 0.60 23.46 22.72 22.69 22.69 23.31 23.18 ...
BX1284 12:36:44.08 62:14:09.9 2.276 2.270 GAL 24.37 0.01 0.61 23.77 22.97 23.28 23.33 23.10 ... ...
BX1287 12:36:20.64 62:16:57.9 ... 1.675 GAL 23.05 0.05 0.34 22.17 22.58 22.60 22.50 22.68 23.27 35.1
BX1288 12:37:11.14 62:11:04.5 2.301 ... GAL 24.16 0.10 0.58 23.29 23.50 23.15 23.31 23.57 ... ...
BX1289 12:36:33.67 62:15:32.9 ... 2.488 GAL 24.15 0.34 1.16 23.47 22.64 22.76 22.77 22.90 22.91 18.8
BX1290 12:36:35.55 62:15:21.8 2.980 ... GAL 24.69 0.39 0.79 > 25.0 > 24.4 23.81 24.16 ... ... ... S03-oMD54
BX1291 12:37:00.11 62:12:25.2 ... 2.052 GAL 23.56 0.30 0.80 23.49 23.17 23.05 23.15 23.19 23.71 22.4
BX1293 12:36:46.52 62:14:07.5 0.128 ... GAL 24.22 0.33 0.67 23.53 23.43 21.07 21.09 21.06 20.79 199.2
BX1296 12:36:20.91 62:17:09.5 1.989 1.988 GAL 24.15 0.26 0.59 22.82 21.75 21.19 20.96 20.67 21.00 263.7
BX1297 12:37:13.08 62:11:02.2 ... 2.274 GAL 24.53 0.35 0.82 23.25 22.00 21.89 21.85 21.76 22.19 ...
BX1299 12:36:53.24 62:13:22.2 1.654 1.649 GAL 23.49 0.36 0.61 23.38 22.32 22.94 22.96 23.49 ... 18.7
BX1300 12:36:54.76 62:13:14.7 :2.288 :2.288 GAL 24.55 0.21 0.65 24.08 23.34 22.93 23.06 ... ... ...
BX1303 12:37:11.20 62:11:18.7 2.305 2.304 GAL 24.72 0.11 0.81 24.24 22.85 23.55 23.35 ... ... 15.1 DRG
BX1305 12:36:50.12 62:14:01.0 2.238 2.231 GAL 24.77 0.14 0.72 23.35 23.00 22.80 22.76 22.68 22.76 73.1
BX1307 12:36:48.33 62:14:16.7 ... 2.002 GAL 23.30 0.20 0.74 22.69 21.83 21.69 21.61 21.34 21.44 145.5
BX1311 12:36:30.54 62:16:26.1 2.490 2.479 GAL 23.29 0.21 0.81 22.94 22.30 22.65 22.74 22.60 ... 24.0
BX1312 12:37:02.27 62:12:43.2 0.107 0.107 GAL 22.72 0.46 1.04 22.32 22.71 23.86 ... ... ... 45.4
BX1313 12:37:04.04 62:12:33.8 2.637 2.632 GAL 24.31 0.42 0.99 > 25.0 > 24.4 23.68 23.71 ... ... ...
BX1315 12:36:30.10 62:16:35.9 ... 1.671 GAL 23.77 0.19 0.41 22.62 22.06 21.79 21.75 21.91 22.05 64.8
BX1316 12:37:20.70 62:10:40.7 2.088 ... GAL 24.26 0.20 0.55 23.16 22.41 22.04 21.99 21.79 ... ...
BX1317 12:36:25.36 62:17:08.0 1.792 1.787 GAL 23.28 0.16 0.41 22.44 21.78 22.26 22.25 22.32 22.50 53.9
BX1319 12:37:04.26 62:12:39.5 1.109 1.109 GAL 23.33 0.31 0.62 22.54 21.82 21.34 21.23 21.17 21.46 102.1
BX1321 12:36:48.31 62:14:26.5 0.139 ... — 19.22 0.32 0.91 18.72 18.46 19.37 19.74 19.73 17.68 434.8 B03-251
BX1322 12:37:06.54 62:12:24.9 2.449 2.438 GAL 23.72 0.31 0.57 24.01 22.77 23.25 23.28 ... ... 31.9
BX1324 12:37:12.95 62:11:44.5 1.821 1.815 GAL 24.38 0.46 1.03 22.85 22.15 21.79 21.70 21.90 22.09 143.0
BX1326 12:36:35.71 62:16:14.9 2.984 ... GAL 24.49 0.40 0.73 > 25.0 23.90 23.81 24.17 ... ... ...
BX1327 12:36:57.51 62:13:44.2 2.209 ... GAL 24.05 0.21 0.44 23.13 22.51 22.92 23.00 22.98 23.45 23.3
BX1329 12:36:54.62 62:14:07.7 ... :1.987 GAL 24.69 -0.04 0.45 23.95 23.79 24.46 ... ... ... 8.2
BX1330 12:36:48.91 62:14:50.9 ... 2.363 GAL 23.73 0.05 0.61 23.66 22.72 22.91 22.95 22.86 ... 24.8
BX1332 12:37:17.13 62:11:39.9 2.218 2.209 GAL 23.64 0.32 0.92 23.35 22.50 22.50 22.53 22.41 ... 29.7
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TABLE 2 — Continued
α δ Rd G−R Un −Ge J f Ksf m3.6µm m4.5µm m5.8µm m8.0µm f24µm
Name (J2000.0) (J2000.0) zema zabs
b Typec (mag) (mag) (mag) (mag) (mag) (mag) (mag) (mag) (mag) (µJy) Notesg
BX1334 12:36:46.64 62:15:17.0 3.371 ... GAL 25.11 0.46 1.19 > 25.0 23.22 ... ... ... ... ... S03-M28; DRG
BX1335 12:36:44.69 62:15:31.2 ... :2.453 AGN? 25.15 0.28 0.94 23.74 22.84 22.90 22.89 22.67 22.88 19.3
BX1339 12:36:25.09 62:17:56.8 1.993 1.984 GAL 24.60 -0.05 0.48 ... ... 23.06 23.03 22.63 ... ...
BX1343 12:37:08.77 62:12:57.8 ... 2.268 GAL 23.98 0.17 0.82 22.88 22.57 22.45 22.51 22.45 ... 21.0
BX1348 12:37:05.84 62:13:29.3 1.923 1.919 GAL 24.76 0.05 0.29 23.84 23.89 23.88 ... ... ... 24.8
BX1349 12:36:57.27 62:14:29.7 ... 1.873 GAL 24.29 0.41 0.74 22.93 22.18 21.61 21.45 21.49 21.68 104.8
BX1350 12:37:05.50 62:13:34.6 ... :2.830 GAL 24.56 0.45 1.14 > 25.0 > 24.4 ... ... ... ... ... S03-MD37
BX1351 12:36:59.40 62:14:04.7 0.089 0.089 GAL 20.17 0.45 1.01 19.69 19.83 21.53 21.90 21.98 21.55 ...
BX1353 12:36:31.15 62:17:39.9 ... :2.505 GAL 24.28 0.24 0.61 22.92 22.03 21.82 21.75 21.92 22.14 65.7
BX1354 12:37:17.25 62:12:20.3 2.088 2.088 GAL 24.98 -0.10 0.38 > 25.0 > 24.4 24.50 ... ... ... ...
BX1355 12:36:43.16 62:16:20.1 ... 2.307 GAL 24.09 0.13 1.07 23.77 22.98 22.34 22.53 22.94 ... ...
BX1358 12:36:59.46 62:14:27.7 2.943 ... GAL 24.83 0.49 1.45 > 25.0 23.73 24.11 24.25 ... ... ...
BX1361 12:36:30.47 62:17:53.9 ... :1.849 GAL 25.48 -0.04 0.22 > 25.0 23.43 24.22 ... ... ... ... DRG
BX1362 12:36:42.57 62:16:29.4 ... 1.664 GAL 24.55 0.05 0.28 23.56 22.83 22.08 22.34 ... ... ...
BX1363 12:37:27.40 62:11:12.7 ... 2.297 GAL 23.82 0.33 0.76 22.89 22.15 22.58 22.59 22.52 22.76 58.8
BX1364 12:37:23.74 62:11:41.2 ... 2.183 GAL 24.27 0.22 0.74 23.56 22.82 22.65 22.64 22.78 23.14 11.5
BX1368 12:36:48.24 62:15:56.2 2.446 2.440 GAL 23.79 0.30 0.96 23.34 22.45 22.35 22.60 22.43 22.40 71.0
BX1371 12:37:16.57 62:12:45.2 0.947 ... GAL 24.23 0.30 0.95 23.84 23.79 24.49 24.95 ... ... ...
BX1374 12:36:57.90 62:15:07.0 0.116 0.116 GAL 23.80 0.26 0.88 23.27 23.41 24.13 ... ... ... ...
BX1376 12:36:52.96 62:15:45.5 2.434 2.426 GAL 24.48 0.01 0.70 24.05 23.95 23.93 24.05 ... ... ...
BX1378 12:37:02.02 62:14:43.4 ... 1.971 GAL 23.90 0.33 0.66 23.14 22.75 22.42 22.40 22.43 23.15 29.4
BX1387 12:36:56.32 62:15:52.4 ... 2.324 GAL 24.77 0.17 0.61 23.72 23.89 23.61 23.60 23.40 ... 15.2
BX1388 12:36:44.84 62:17:15.8 ... 2.032 GAL 24.55 0.27 0.99 22.63 21.77 21.55 21.43 21.23 21.54 151.7
BX1391 12:37:13.87 62:13:54.9 ... 1.906 GAL 24.06 0.35 0.57 23.14 22.98 22.46 22.45 22.52 23.19 ...
BX1392 12:37:25.92 62:12:06.4 0.089 ... GAL 21.58 0.37 0.94 21.27 21.23 22.48 22.85 23.35 23.04 ...
BX1397 12:37:04.12 62:15:09.8 ... 2.133 GAL 24.12 0.14 0.76 22.85 22.69 22.47 22.36 22.30 22.50 30.2
BX1399 12:37:18.30 62:13:32.6 ... 2.033 GAL 25.22 0.23 0.73 23.91 23.49 22.73 22.84 22.51 ... 20.9
BX1400 12:37:06.09 62:15:01.5 :3.239 ... GAL 23.77 0.52 1.21 23.17 23.41 23.79 24.10 ... ... ...
BX1401 12:37:02.93 62:15:22.5 ... 2.481 GAL 23.47 0.41 0.87 22.38 21.73 21.76 21.57 21.35 21.60 41.2
BX1403 12:37:25.12 62:12:49.5 ... :1.706 GAL 24.63 0.32 0.52 > 25.0 > 24.4 22.85 22.82 ... ... 15.4
BX1408 12:36:57.40 62:16:18.2 ... 2.482 GAL 24.83 0.64 1.47 24.13 22.68 22.49 22.38 22.28 22.63 31.4 S03-MD40; DRG
BX1409 12:36:47.41 62:17:28.7 ... 2.237 GAL 24.66 0.49 1.17 23.28 21.89 22.23 22.22 22.10 22.34 52.1 DRG
BX1420 12:36:50.87 62:17:12.4 ... 2.133 GAL 23.79 0.45 1.01 22.84 22.34 22.06 22.13 ... ... 18.5
BX1425 12:37:17.96 62:14:17.6 ... 1.864 GAL 24.65 0.02 0.28 23.44 23.66 23.30 23.28 23.50 ... ...
BX1427 12:37:33.28 62:12:33.8 ... 2.548 GAL 24.54 0.39 0.85 ... ... 22.98 22.97 22.82 ... 8.3
BX1431 12:36:58.48 62:16:45.5 2.006 1.996 GAL 24.00 0.09 0.45 > 25.0 23.13 23.11 23.25 ... ... ... DRG
BX1434 12:37:16.80 62:14:38.8 ... 1.994 GAL 24.49 0.26 0.51 23.62 23.21 23.14 23.18 ... ... ...
BX1439 12:36:53.66 62:17:24.3 2.191 2.186 GAL 23.90 0.26 0.79 22.78 21.54 21.91 21.82 21.82 22.05 85.3
BX1443 12:36:44.87 62:18:37.9 ... 1.684 GAL 23.33 0.31 0.57 ... ... 20.85 20.67 20.81 20.93 194.0
BX1446 12:36:43.42 62:18:55.3 2.326 2.315 GAL 24.21 0.16 0.71 ... ... 23.08 23.00 ... ... ...
BX1451 12:37:13.22 62:15:31.7 ... 2.245 GAL 24.58 0.40 0.86 23.54 22.84 22.37 22.23 22.36 22.47 36.0
BX1458 12:37:26.95 62:14:03.6 ... 1.864 GAL 24.84 0.35 0.68 23.19 23.05 22.63 22.78 ... ... 52.4
BX1460 12:36:56.80 62:17:25.5 3.137 3.131 GAL 24.70 0.41 1.30 24.39 23.68 23.30 23.72 23.18 ... ...
BX1461 12:36:49.54 62:18:33.2 2.107 2.107 GAL 24.77 0.23 0.63 ... ... 23.54 23.48 ... 23.77 ...
BX1476 12:37:19.55 62:15:20.8 1.930 1.927 GAL 25.19 0.15 0.37 > 25.0 > 24.4 22.46 23.04 ... ... ...
BX1479 12:37:15.42 62:16:03.9 2.383 2.371 GAL 24.39 0.16 0.79 23.77 23.12 23.03 23.08 22.68 ... 10.9
BX1480 12:37:25.43 62:14:56.2 ... 2.545 GAL 24.28 0.53 1.13 24.06 23.32 22.65 22.54 22.52 22.80 18.3
BX1485 12:37:28.12 62:14:39.9 ... 2.548 GAL 23.29 0.35 0.96 22.96 22.02 21.36 21.32 21.19 21.30 315.9
BX1495 12:37:24.88 62:15:22.4 2.251 2.244 GAL 24.98 0.20 0.73 > 25.0 23.32 23.48 23.40 ... ... ... DRG
BX1501 12:37:41.58 62:13:22.2 1.879 1.875 GAL 23.78 0.16 0.46 ... ... 22.19 22.16 22.28 22.74 43.3
BX1504 12:37:41.90 62:13:33.7 2.869 2.858 GAL 24.34 0.52 1.42 ... ... 23.75 23.71 23.55 ... ...
BX1505 12:36:59.12 62:18:35.8 1.012 ... GAL 24.49 0.11 0.34 ... ... 22.93 22.94 22.57 22.00 256.2
BX1510 12:37:27.13 62:15:28.3 ... :2.072 GAL 24.90 0.15 0.57 23.54 23.98 23.52 23.50 ... ... ...
BX1514 12:37:14.93 62:16:59.8 ... 2.135 GAL 24.90 0.29 0.56 23.48 > 24.4 22.68 22.51 22.96 22.80 22.2
BX1525 12:37:24.15 62:16:11.6 1.689 1.689 GAL 24.15 0.28 0.56 22.44 21.56 21.59 21.41 21.55 21.60 120.4
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TABLE 2 — Continued
α δ Rd G−R Un −Ge J f Ksf m3.6µm m4.5µm m5.8µm m8.0µm f24µm
Name (J2000.0) (J2000.0) zema zabs
b Typec (mag) (mag) (mag) (mag) (mag) (mag) (mag) (mag) (mag) (µJy) Notesg
BX1529 12:37:01.68 62:18:48.6 0.232 ... GAL 24.31 0.27 0.51 ... ... ... ... ... ... ...
BX1530 12:37:22.85 62:16:27.6 ... 2.421 GAL 24.40 0.25 0.84 24.18 23.19 23.41 23.33 ... 22.83 ...
BX1535 12:37:07.18 62:18:30.1 ... 2.299 GAL 24.31 0.33 0.97 ... ... 23.18 23.17 23.27 23.46 ...
BX1542 12:36:55.06 62:20:05.2 1.018 ... GAL 24.72 0.11 0.31 ... ... 23.34 23.70 ... ... ...
BX1544 12:37:14.85 62:17:47.3 ... :2.486 GAL 24.27 0.24 1.13 ... ... ... ... ... ... ...
BX1548 12:37:00.49 62:19:30.3 0.223 ... GAL 23.79 0.46 0.89 ... ... 23.95 24.71 ... ... ...
BX1557 12:37:27.17 62:16:31.7 ... 1.776 GAL 23.74 0.31 0.80 22.99 23.00 21.64 21.73 21.29 22.85 167.9
BX1559 12:37:29.41 62:15:40.1 ... 2.408 GAL 24.19 0.07 0.59 23.84 23.53 23.10 23.08 ... ... 85.8
BX1564 12:37:23.47 62:17:20.0 ... 2.218 GAL 23.28 0.27 1.01 22.21 21.44 21.77 21.69 21.57 21.98 74.8
BX1567 12:37:23.17 62:17:23.9 ... 2.225 GAL 23.50 0.18 1.05 22.31 22.00 21.96 21.86 21.79 22.03 34.1 DLA
BX1568 12:36:54.06 62:20:48.1 ... 1.787 GAL 23.46 0.08 0.44 ... ... 22.68 22.63 22.68 23.30 25.5
BX1572 12:36:58.51 62:20:29.3 ... 1.782 GAL 24.32 0.25 0.59 ... ... 23.43 23.47 23.63 ... ...
BX1574 12:37:25.95 62:17:10.1 ... 1.808 GAL 24.24 0.22 0.66 22.66 22.33 22.00 21.90 22.08 22.12 55.3
BX1579 12:37:38.93 62:15:41.0 0.190 ... GAL 22.98 0.38 0.62 ... ... 23.65 24.17 ... ... 58.1
BX1586 12:37:24.91 62:17:40.8 ... :1.901 GAL 24.44 0.41 0.82 23.54 23.10 23.02 23.02 ... ... 22.5
BX1588 12:37:02.54 62:20:20.9 ... 2.221 GAL 23.22 0.30 1.17 > 25.0 > 24.4 21.58 21.48 21.24 21.52 129.7
BX1591 12:37:28.21 62:17:22.6 2.050 2.048 GAL 24.45 0.21 0.52 23.03 22.97 23.17 23.24 23.49 ... 10.0
BX1605 12:37:21.51 62:18:30.6 1.977 1.970 GAL 23.89 -0.07 0.19 ... ... 23.29 23.36 ... ... ...
BX1616 12:37:32.75 62:17:27.6 ... 2.205 GAL 25.29 0.13 0.35 ... ... 23.79 ... ... ... ...
BX1617 12:37:04.16 62:20:50.8 2.323 2.317 GAL 25.15 0.15 0.68 ... ... 23.96 23.99 ... 23.37 ...
BX1630 12:37:25.95 62:18:32.5 2.222 2.217 GAL 24.35 0.03 0.52 ... ... 23.40 23.49 ... 23.54 ...
BX1636 12:37:20.03 62:19:23.1 2.306 2.295 GAL 24.08 0.44 1.16 ... ... 21.93 21.82 21.66 21.82 71.2
BX1637 12:37:04.82 62:21:11.5 2.487 ... AGN 24.92 -0.01 0.81 ... ... 23.38 22.76 21.84 20.93 109.4
BX1641 12:37:08.89 62:20:44.7 1.433 ... GAL 24.20 0.01 0.26 ... ... 23.79 23.93 ... ... ...
BX1642 12:37:32.40 62:17:50.8 2.010 2.004 GAL 24.29 0.25 0.46 ... ... 22.97 22.95 ... ... ...
BX1650 12:37:24.11 62:19:04.7 2.100 2.094 GAL 23.24 0.18 0.74 ... ... 22.10 22.05 21.95 22.42 37.5
BX1655 12:37:32.30 62:18:16.3 0.157 ... GAL 24.37 0.41 1.21 ... ... 24.55 24.92 ... ... ...
BX1669 12:37:48.40 62:16:34.8 0.118 ... GAL 23.24 0.35 0.96 ... ... 23.22 23.41 ... 23.44 ...
BX1676 12:37:36.68 62:18:02.1 0.188 ... GAL 23.49 0.42 0.80 ... ... 23.58 23.81 ... ... 51.0
BX1694 12:37:33.82 62:18:46.3 2.009 2.005 GAL 23.66 0.11 0.53 ... ... 22.50 22.58 22.28 ... 13.8
BX1708 12:37:32.65 62:19:10.6 ... 1.987 GAL 24.50 0.45 1.00 ... ... 21.46 21.23 21.03 21.34 208.3
BX1782 12:36:57.46 62:08:38.0 0.177 0.177 GAL 22.27 0.43 0.75 ... ... 22.64 23.17 ... ... 30.3
BX1790 12:36:59.31 62:09:31.2 ... 2.990 GAL 23.81 0.62 1.17 22.58 23.20 23.20 23.09 ... ... ...
BX1796 12:36:27.51 62:14:18.8 0.089 ... GAL 22.70 0.49 0.70 22.43 22.15 22.43 22.93 22.71 ... ...
BX1805 12:36:38.64 62:14:21.8 0.306 0.306 GAL 22.80 0.48 0.80 21.66 21.10 21.99 22.37 22.67 22.59 95.2
BX1808 12:36:59.54 62:12:14.2 ... :1.943 GAL 24.09 0.43 0.68 23.33 23.38 23.01 23.29 ... ... ...
BX1815 12:37:15.22 62:11:02.6 0.000 0.000 STAR 19.64 0.54 1.08 19.48 19.87 21.13 21.68 22.08 22.81 ...
BX1816 12:36:44.13 62:14:50.7 ... :2.095 GAL 24.25 0.53 0.87 23.16 22.00 21.42 21.26 21.25 21.62 ...
BX1817 12:36:23.27 62:16:43.2 1.862 1.858 GAL 24.54 0.46 0.76 23.66 22.69 21.65 21.77 21.75 ... 43.4
BX1820 12:37:19.43 62:11:13.8 ... 2.457 GAL 24.11 0.65 1.35 23.07 22.07 21.64 21.49 21.27 21.32 105.6
BX1821 12:37:12.63 62:12:10.4 ... 2.590 GAL 24.79 0.60 1.11 23.93 23.54 23.28 23.44 22.87 ... 15.1
BX1822 12:37:05.74 62:13:03.2 0.109 ... GAL 22.05 0.59 1.14 22.03 21.91 22.78 23.24 23.03 ... ...
BX1823 12:37:15.40 62:12:17.9 ... 1.818 GAL 24.65 0.49 0.78 22.24 21.33 20.88 20.76 20.78 21.02 127.4
BX1826 12:37:17.38 62:12:46.8 ... 2.929 GAL 24.67 0.52 1.02 23.99 23.78 23.49 23.52 ... ... 32.0
BX1827 12:36:56.63 62:15:19.0 1.988 ... GAL 24.84 0.56 1.12 24.48 23.28 23.42 23.46 ... ... ...
BX1828 12:37:16.22 62:13:24.3 ... :2.967 GAL 24.09 0.66 1.40 23.35 23.45 24.06 24.75 ... ... ...
BX1833 12:37:11.13 62:14:33.8 0.000 0.000 STAR 22.12 0.59 1.02 22.30 22.01 22.56 22.91 ... ... ...
BX1841 12:37:02.63 62:16:33.9 ... 2.373 GAL 24.70 0.47 1.04 23.46 23.12 22.57 22.81 22.80 ... ...
BX1848 12:37:25.86 62:14:42.4 2.648 ... GAL 25.05 0.45 0.81 > 25.0 > 24.4 23.93 24.32 ... ... 12.4
BX1851 12:37:29.99 62:15:59.5 0.215 ... GAL 22.96 0.48 0.72 22.31 22.07 22.44 22.60 ... ... ...
BX1856 12:37:22.40 62:17:18.0 0.232 ... GAL 23.03 0.51 0.82 22.51 22.34 23.49 23.87 23.82 23.30 ...
BX1860 12:37:30.81 62:16:54.7 ... :2.504 GAL 24.80 0.51 0.85 > 25.0 23.71 22.73 22.75 22.57 ... 29.6
BX28 12:37:17.78 62:09:37.8 0.229 ... GAL 23.74 0.61 0.78 23.54 23.11 ... ... 22.71 22.45 ...
BX82 12:37:05.37 62:10:45.3 1.023 ... GAL 24.41 0.58 0.19 23.29 22.94 23.30 23.55 ... ... ...
BX84 12:37:13.74 62:10:42.0 2.166 2.161 GAL 24.15 0.22 0.80 > 25.0 > 24.4 22.08 21.98 21.88 22.30 79.0
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TABLE 2 — Continued
α δ Rd G−R Un −Ge J f Ksf m3.6µm m4.5µm m5.8µm m8.0µm f24µm
Name (J2000.0) (J2000.0) zema zabs
b Typec (mag) (mag) (mag) (mag) (mag) (mag) (mag) (mag) (mag) (µJy) Notesg
BX150 12:37:14.98 62:12:07.9 2.281 2.273 GAL 24.64 0.54 0.53 > 25.0 > 24.4 22.34 22.12 21.87 ... 46.9
BX160 12:37:20.07 62:12:23.0 2.462 2.458 AGN 24.02 0.74 0.92 22.83 21.87 21.52 21.32 20.98 20.95 142.2
BX184 12:37:19.28 62:13:00.6 1.998 ... GAL 24.22 0.70 0.99 23.42 23.46 22.80 22.95 ... ... ...
BX274 12:36:53.60 62:15:25.0 0.000 0.000 STAR 18.57 0.33 0.96 18.48 18.96 20.07 20.58 21.05 21.76 ...
BX283 12:37:24.35 62:15:58.3 0.129 ... GAL 23.41 0.44 0.84 > 25.0 > 24.4 24.55 24.75 ... ... ...
BX289 12:37:00.47 62:16:04.9 0.941 ... GAL 24.49 0.69 0.22 23.39 23.25 23.35 23.87 ... ... 106.6
BX305 12:36:37.13 62:16:28.7 ... 2.482 GAL 24.28 0.79 1.30 23.63 21.96 22.03 22.00 21.90 21.71 69.4 DRG
BX308 12:37:02.66 62:16:34.0 ... 2.376 GAL 24.87 0.46 0.95 > 25.0 > 24.4 22.53 22.75 22.79 ... ...
BX313 12:36:29.66 62:16:45.1 ... 2.323 GAL 24.34 0.42 0.60 > 25.0 > 24.4 22.65 22.58 22.36 22.55 48.8
BX341 12:36:22.26 62:17:30.9 2.117 2.117 GAL 23.56 0.71 0.27 23.77 22.73 22.47 22.58 ... 22.91 ...
BM1008 12:35:47.95 62:12:52.3 1.801 1.798 GAL 23.58 0.24 0.25 ... ... 22.68 22.60 23.20 22.90 27.5
BM1010 12:36:08.08 62:10:44.7 ... 1.346 GAL 24.03 0.16 0.18 ... ... 22.69 22.88 ... ... 37.4
BM1011 12:35:51.57 62:12:42.0 1.677 1.677 GAL 23.90 0.28 0.33 ... ... 22.21 22.25 22.40 23.06 20.9
BM1017 12:36:11.72 62:10:39.3 ... :2.371 GAL 24.58 0.17 0.20 ... ... 22.99 22.91 ... ... 20.6
BM1030 12:35:55.26 62:14:01.2 1.143 1.142 GAL 24.29 0.20 0.37 ... ... 22.23 22.34 22.25 ... 24.5
BM1048 12:36:11.63 62:13:18.3 1.381 1.379 GAL 23.50 0.23 0.23 ... ... 22.10 22.22 22.47 22.65 21.7
BM1053 12:36:18.48 62:12:45.9 1.460 1.457 GAL 24.99 0.09 -0.02 ... ... 24.02 24.32 ... ... 15.7
BM1061 12:36:15.82 62:13:26.0 2.089 ... GAL 25.37 0.02 -0.05 ... ... 23.77 23.96 ... ... ...
BM1063 12:36:21.37 62:12:52.9 ... 2.087 GAL 24.46 0.20 0.39 23.14 22.84 22.53 22.54 22.46 ... 36.9
BM1064 12:36:32.06 62:11:40.0 ... 1.524 GAL 23.57 0.18 0.28 22.54 22.55 22.48 22.57 23.00 ... 25.2
BM1069 12:36:11.63 62:14:16.5 ... 2.028 GAL 24.43 0.27 0.36 ... ... 21.72 21.67 21.56 22.05 91.1
BM1072 12:36:04.15 62:15:21.0 1.143 ... GAL 23.48 0.10 0.29 ... ... 22.36 22.69 23.32 ... ...
BM1074 12:36:28.77 62:12:39.4 0.880 ... GAL 24.32 0.11 0.00 23.63 23.42 23.33 23.99 23.26 ... 72.0
BM1083 12:36:06.67 62:15:50.7 2.414 ... QSO 23.34 0.25 0.26 ... ... 21.59 21.34 20.73 20.47 112.9 B03-77
BM1092 12:36:13.42 62:15:17.7 1.479 ... GAL 24.07 0.12 0.31 ... ... 22.84 22.86 23.03 23.54 ...
BM1095 12:36:24.64 62:14:18.6 1.450 1.445 GAL 24.31 -0.01 0.15 23.17 23.66 23.37 23.67 ... ... ...
BM1098 12:36:51.16 62:11:28.0 ... 1.671 GAL 23.76 0.20 0.37 22.77 22.47 22.09 22.01 22.45 22.63 30.2
BM1099 12:37:03.45 62:10:09.1 ... :1.662 GAL 24.67 0.23 0.35 23.73 23.16 23.08 23.15 ... ... 21.1
BM1119 12:37:03.70 62:11:22.6 ... 1.717 GAL 23.29 0.28 0.32 22.30 21.74 21.60 21.50 21.32 21.56 152.6 B03-327
BM1121 12:36:58.38 62:12:13.9 1.020 1.020 GAL 23.11 0.26 0.22 22.52 22.15 22.46 ... ... ... 21.5
BM1122 12:37:02.62 62:11:56.7 1.994 1.986 GAL 23.96 0.17 0.33 24.18 24.00 23.27 23.30 ... ... ...
BM1132 12:36:53.07 62:13:44.3 ... :1.901 GAL 23.76 0.26 0.40 23.13 22.63 22.98 23.06 23.08 23.27 ...
BM1135 12:36:49.76 62:14:14.9 ... 1.872 GAL 23.57 0.29 0.43 22.44 21.76 21.63 21.57 21.49 21.96 111.4
BM1136 12:36:52.75 62:13:54.8 1.355 ... GAL 22.15 0.16 0.23 21.53 21.36 21.15 21.11 21.37 21.16 99.5 B03-272
BM1139 12:37:22.12 62:10:46.6 1.919 ... GAL 24.10 0.25 0.18 24.37 23.17 22.46 22.61 ... ... 220.8
BM1144 12:36:43.72 62:15:46.2 ... :1.660 GAL 25.09 0.22 0.40 23.47 22.92 22.73 22.70 22.91 ... ...
BM1146 12:37:10.65 62:12:56.2 ... :1.926 GAL 24.30 0.09 0.06 23.88 23.29 23.20 23.55 ... ... ...
BM1148 12:36:46.15 62:15:51.1 2.053 2.045 GAL 23.38 0.20 0.29 24.43 23.08 23.11 23.24 ... 23.08 14.5
BM1149 12:36:34.79 62:17:10.1 1.631 1.629 GAL 24.58 0.02 0.16 > 25.0 > 24.4 24.15 ... ... ... ...
BM1153 12:36:48.46 62:15:59.5 2.450 2.439 GAL 24.64 0.32 0.47 23.83 22.85 21.65 21.43 21.42 21.54 123.0
BM1155 12:37:23.98 62:12:12.1 2.024 2.015 GAL 23.99 0.08 0.15 23.25 23.50 23.21 23.28 ... ... ...
BM1156 12:37:04.34 62:14:46.3 2.211 ... AGN 24.62 -0.01 -0.21 22.94 22.15 22.10 21.94 21.18 19.97 324.4 S03-oMD49
BM1158 12:37:18.58 62:13:15.0 ... 1.521 GAL 23.35 0.28 0.48 22.19 21.94 21.75 21.72 21.96 21.67 64.8
BM1159 12:37:13.32 62:13:56.4 ... 1.016 GAL 22.87 0.10 0.08 22.13 22.03 21.97 22.41 22.79 22.62 22.1
BM1160 12:36:55.63 62:16:01.9 1.364 ... GAL 24.36 0.28 0.36 23.43 23.41 22.93 23.01 23.70 ... 19.8
BM1161 12:37:08.76 62:14:31.5 2.045 ... GAL 24.94 0.15 0.04 > 25.0 23.68 23.97 ... ... ... ...
BM1163 12:37:26.98 62:12:24.5 1.876 1.872 GAL 24.72 0.23 0.43 23.80 23.56 23.18 ... 22.74 ... ...
BM1171 12:36:40.34 62:18:53.8 ... 2.082 GAL 24.71 0.28 0.36 ... ... 23.45 23.69 ... ... ...
BM1172 12:37:02.84 62:16:20.5 1.866 1.862 GAL 24.23 0.13 0.15 23.55 23.49 23.60 23.53 ... ... ...
BM1174 12:36:56.40 62:17:09.8 ... :1.670 GAL 24.97 0.11 0.14 > 25.0 > 24.4 22.70 22.95 23.38 23.38 ...
BM1175 12:37:26.35 62:13:38.5 1.778 1.767 GAL 23.94 0.25 0.30 23.28 23.02 22.53 22.55 ... ... 14.6
BM1180 12:37:27.22 62:13:52.9 ... 1.598 GAL 23.55 0.20 0.28 22.21 21.84 22.02 21.95 21.97 ... ...
BM1181 12:37:01.75 62:16:53.0 1.747 1.740 GAL 22.56 0.25 0.35 22.03 22.26 22.47 22.51 22.87 23.31 15.4
BM1190 12:37:06.87 62:17:02.1 1.020 ... QSO 19.81 0.15 -0.02 19.37 19.06 18.63 18.37 18.10 17.79 866.4 B03-344
BM1193 12:37:19.33 62:15:59.1 ... :1.564 GAL 24.36 0.20 0.17 22.93 23.30 ... ... ... ... ...
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TABLE 2 — Continued
α δ Rd G−R Un −Ge J f Ksf m3.6µm m4.5µm m5.8µm m8.0µm f24µm
Name (J2000.0) (J2000.0) zema zabs
b Typec (mag) (mag) (mag) (mag) (mag) (mag) (mag) (mag) (mag) (µJy) Notesg
BM1195 12:37:35.59 62:14:05.9 ... 1.289 GAL 23.97 0.28 0.37 ... ... 21.84 21.82 21.99 ... 50.4
BM1196 12:37:18.75 62:16:15.0 1.863 ... — 24.62 -0.07 0.00 > 25.0 > 24.4 24.12 24.22 ... ... ...
BM1197 12:37:19.39 62:16:21.0 ... 1.566 GAL 23.76 0.20 0.34 22.61 22.38 22.32 22.28 22.77 22.90 18.8
BM1198 12:37:24.06 62:16:05.8 ... 1.780 GAL 23.65 0.24 0.43 23.21 22.73 22.38 22.34 22.41 23.05 39.5
BM1200 12:37:30.85 62:15:29.6 ... 2.078 GAL 23.79 0.26 0.41 23.86 22.45 22.85 22.89 22.99 ... 16.7 DRG
BM1201 12:37:21.09 62:16:41.9 1.001 ... GAL 24.24 0.09 0.00 23.12 23.26 23.54 24.00 ... ... ...
BM1204 12:37:18.29 62:17:09.1 ... 1.489 GAL 23.64 0.08 0.19 22.79 22.65 22.53 22.60 22.96 ... 22.4
BM1205 12:37:42.45 62:14:19.5 1.711 1.711 GAL 24.44 0.11 -0.05 ... ... 22.70 22.54 22.58 22.58 9.4
BM1207 12:37:16.19 62:17:30.3 1.083 ... GAL 23.95 0.23 0.26 23.19 23.18 22.47 23.63 ... ... 171.3
BM1209 12:37:30.87 62:15:55.1 ... 1.775 GAL 23.44 0.29 0.40 > 25.0 22.46 22.28 22.49 22.34 ... 15.5 DRG
BM1211 12:37:43.19 62:14:49.6 0.960 ... GAL 24.47 0.21 0.15 ... ... 23.53 23.84 ... ... ...
BM1212 12:37:24.28 62:17:20.8 ... :1.379 GAL 23.65 0.10 0.26 22.83 23.36 22.77 22.74 ... ... 18.4
BM1226 12:37:11.63 62:19:58.2 1.355 ... GAL 24.32 0.28 0.39 ... ... 23.12 23.15 ... ... ...
BM1289 12:37:00.02 62:07:46.2 2.380 ... GAL 24.34 0.45 0.59 ... ... 24.13 24.38 ... ... 20.2
BM1293 12:36:58.59 62:08:28.2 :2.300 ... GAL 24.91 0.50 0.66 ... ... 22.51 23.01 ... ... 18.3
BM1299 12:37:01.33 62:08:44.6 ... 1.595 GAL 23.31 0.44 0.51 ... ... 20.91 21.04 21.10 21.27 ...
BM1303 12:36:39.51 62:11:40.4 ... 1.721 GAL 24.75 0.46 0.45 23.56 22.43 22.23 22.03 22.06 22.35 134.7
BM1324 12:36:16.00 62:15:58.2 0.322 0.322 GAL 22.80 0.36 0.52 ... ... 22.45 22.66 22.50 ... 12.7
BM1326 12:36:53.46 62:11:40.0 ... 1.268 GAL 22.31 0.28 0.19 21.46 20.47 20.38 20.29 20.48 20.02 303.2 B03-277
BM1334 12:37:12.15 62:10:29.6 ... 1.893 GAL 23.74 0.43 0.58 22.47 21.96 21.97 21.89 22.10 22.36 15.3
BM1335 12:37:07.82 62:10:57.6 ... 1.489 GAL 23.16 0.51 0.55 22.02 21.47 21.15 21.05 21.19 ... ...
BM1339 12:37:09.12 62:11:28.5 ... 1.338 GAL 23.17 0.36 0.31 22.40 22.00 21.93 22.01 22.37 22.56 38.0
BM1345 12:37:17.39 62:10:46.7 0.202 ... GAL 22.54 0.37 0.53 21.57 20.87 21.72 21.96 21.89 22.15 ...
BM1358 12:37:01.24 62:15:20.5 ... 1.807 GAL 24.07 0.46 0.64 22.33 21.17 21.11 20.97 20.91 21.22 202.8
BM1362 12:37:07.09 62:14:56.0 ... :1.711 GAL 23.24 0.48 0.64 22.32 21.87 22.10 22.07 22.21 22.74 33.9
BM1369 12:37:07.79 62:15:25.0 ... 1.879 GAL 24.56 0.43 0.61 > 25.0 23.21 23.59 23.83 ... ... 167.9 DRG
BM1375 12:36:58.58 62:17:15.3 2.113 2.106 GAL 23.91 0.30 0.31 22.92 22.75 21.88 22.09 22.29 22.23 ...
BM1376 12:37:13.85 62:15:38.3 ... :1.278 GAL 23.35 0.46 0.40 22.30 22.12 23.69 ... ... ... ...
BM1384 12:37:23.15 62:15:38.0 2.243 ... AGN 23.98 0.49 0.45 22.79 21.69 21.91 21.63 21.27 20.75 63.8 B03-409
BM1396 12:37:38.38 62:15:09.0 1.743 1.743 GAL 23.66 0.45 0.52 ... ... 21.48 21.39 21.54 21.81 69.2
BM1413 12:37:41.39 62:16:45.9 ... :1.391 GAL 22.93 0.42 0.35 ... ... 22.39 22.73 22.62 ... ...
BM35 12:37:00.80 62:11:34.0 ... 1.875 GAL 23.49 0.43 0.17 22.70 22.68 22.66 22.96 ... ... ...
BM63 12:37:13.75 62:14:09.0 :1.912 ... GAL 24.48 0.30 0.21 23.87 > 24.4 23.55 23.56 ... ... ...
BM69 12:37:17.68 62:14:35.9 :1.991 :1.991 GAL 25.12 0.31 0.27 > 25.0 > 24.4 ... ... ... ... 32.7
BM70 12:37:20.05 62:14:57.1 1.997 1.994 GAL 24.05 0.37 0.15 23.11 23.33 23.24 23.69 ... ... ...
BM72 12:37:22.00 62:15:03.3 ... 1.571 GAL 24.72 0.34 0.18 23.27 23.33 22.24 ... ... ... ...
C2 12:35:59.42 62:11:19.9 ... 2.991 GAL 25.24 0.80 > 1.46 ... ... 23.35 23.39 ... ... ...
C11 12:36:47.88 62:10:31.9 ... 2.990 GAL 24.59 0.86 > 2.05 > 25.0 23.46 23.72 23.86 23.25 ... ... S03-M7; DRG
C12 12:36:51.54 62:10:41.7 ... 2.975 GAL 24.41 1.14 > 1.95 24.2 23.18 22.63 22.54 ... ... 23.8 S03-M9
C14 12:36:54.95 62:11:43.8 ... 2.973 GAL 25.30 1.07 > 1.13 > 25.0 23.79 23.19 23.16 ... ... ...
C16 12:36:44.07 62:13:11.0 ... 2.929 GAL 23.99 1.14 > 2.37 23.26 22.25 22.04 21.93 21.68 21.47 88.8 S03-M18
C17 12:37:09.73 62:10:16.6 ... 3.384 GAL 24.75 1.16 > 1.59 > 25.0 > 24.4 ... ... ... ... ...
C18 12:36:23.89 62:15:48.8 3.230 ... GAL 25.15 0.56 > 1.79 23.96 23.36 23.83 23.92 ... ... ...
C20 12:36:24.29 62:15:51.7 2.981 ... GAL 25.28 0.93 > 1.29 > 25.0 > 24.4 ... ... ... ... ...
C29 12:36:48.86 62:15:02.6 3.115 3.105 GAL 24.72 0.73 > 2.05 > 25.0 23.13 23.25 23.36 23.61 23.25 43.9 S03-oC38; DRG
C30 12:36:51.87 62:15:15.4 3.334 3.321 GAL 24.32 0.79 > 2.39 > 25.0 23.56 23.80 23.81 ... ... ... S03-C24; DRG
C33 12:36:49.01 62:15:42.5 3.136 3.125 GAL 23.77 0.45 > 3.28 23.68 23.65 23.20 23.28 23.22 ... 19.0 S03-D15
C35 12:36:43.09 62:16:36.0 ... 3.363 GAL 24.71 0.91 > 1.88 > 25.0 23.53 23.09 23.06 ... ... 32.8 S03-M32; DRG
C40 12:37:06.19 62:15:10.1 3.246 3.239 GAL 24.53 0.85 > 2.12 23.95 23.28 23.68 23.69 ... ... ... S03-M27
C41 12:37:21.63 62:13:50.4 3.148 ... GAL 25.14 0.29 > 2.07 > 25.0 23.87 23.08 ... ... ... ... S03-C18
C42 12:36:51.29 62:18:15.0 ... 3.411 GAL 24.46 1.06 > 1.98 ... ... 23.56 23.39 ... ... ...
C48 12:36:51.81 62:19:06.0 ... 3.206 GAL 24.89 0.99 > 1.62 ... ... 23.73 23.87 ... ... ...
C53 12:37:23.38 62:16:23.9 3.103 ... GAL 25.04 0.94 > 1.52 > 25.0 > 24.4 24.07 23.98 ... ... 13.8
C54 12:37:05.98 62:19:04.0 3.217 ... GAL 25.34 0.41 > 1.75 ... ... 24.44 24.61 ... ... ...
S03-C5 12:36:23.88 62:09:43.0 ... :2.664 GAL 24.65 0.71 0.89 24.10 23.54 23.11 23.40 ... ... 29.9 S03-C5
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TABLE 2 — Continued
α δ Rd G−R Un −Ge J f Ksf m3.6µm m4.5µm m5.8µm m8.0µm f24µm
Name (J2000.0) (J2000.0) zema zabs
b Typec (mag) (mag) (mag) (mag) (mag) (mag) (mag) (mag) (mag) (µJy) Notesg
S03-C7 12:36:37.64 62:10:47.4 ... 2.658 GAL 24.36 0.95 1.23 24.41 23.09 24.25 24.56 ... ... 20.3 S03-C7
S03-C8 12:36:26.95 62:11:27.0 2.993 2.983 GAL 24.38 0.85 1.81 23.59 23.96 23.41 23.49 ... ... 13.3 S03-C8
S03-C17 12:36:51.17 62:13:48.9 3.163 ... GAL 24.84 0.60 0.92 > 25.0 23.91 23.72 ... ... ... 28.4 S03-C17
S03-C26 12:37:03.26 62:16:35.0 ... 3.239 GAL 23.95 1.31 2.85 23.58 22.66 20.86 21.30 21.50 21.61 43.2 S03-C26
S03-oC14 12:36:50.36 62:10:55.3 2.928 ... GAL 25.61 0.36 1.21 ... ... ... ... ... ... 53.3 S03-oC14
S03-oC26 12:36:34.83 62:12:53.6 3.182 ... GAL 25.63 0.40 1.66 ... ... ... ... ... ... ... S03-oC26
S03-oC29 12:36:45.35 62:13:46.7 3.161 ... GAL 25.49 0.64 1.59 ... ... ... ... ... ... ... S03-oC29
S03-oC34 12:36:33.49 62:14:17.9 3.413 ... QSO 25.32 1.05 1.58 24.21 22.92 22.65 22.42 22.21 21.91 19.3 S03-oC34; B03-176
D8 12:35:59.84 62:12:08.7 3.300 ... GAL 25.10 0.93 2.80 ... ... ... ... ... ... ...
D14 12:36:45.02 62:09:40.6 2.983 2.975 GAL 24.97 0.37 1.92 24.69 23.97 ... ... ... ... ... S03-MD10
D16 12:36:17.49 62:13:10.1 2.930 ... GAL 25.06 -0.01 1.76 ... ... 24.42 24.79 ... ... 9.7 S03-D11
D19 12:36:41.84 62:11:07.1 3.199 3.187 GAL 24.45 0.68 3.23 24.03 23.33 24.07 23.94 ... ... ... S03-MD22
D20 12:36:49.46 62:10:18.5 3.247 ... GAL 25.26 0.76 2.74 24.45 23.22 24.43 24.71 ... ... 13.0
D23 12:36:19.37 62:15:01.9 3.128 3.123 GAL 23.78 0.62 2.45 23.47 22.96 ... ... ... ... ... S03-C22
D25 12:36:46.94 62:12:26.2 2.970 ... GAL 24.25 0.14 1.94 > 25.0 > 24.4 24.86 25.13 ... ... ... S03-D10
D26 12:36:14.69 62:16:22.9 2.975 ... GAL 25.48 0.29 1.79 ... ... 24.07 23.97 ... ... 18.5
D28 12:36:47.79 62:12:55.7 ... 2.932 GAL 24.02 0.95 2.55 23.38 22.35 22.36 22.30 22.16 22.06 40.1 S03-M17
D29 12:37:16.91 62:10:02.1 3.451 ... GAL 24.09 0.82 3.37 24.06 23.66 24.04 ... ... ... 75.0 S03-C6
D32 12:36:42.39 62:14:49.0 2.962 ... GAL 24.87 0.18 2.38 > 25.0 > 24.4 24.11 24.17 ... ... 13.0 S03-D14
D34 12:36:37.14 62:15:48.0 2.975 2.970 GAL 25.46 0.62 2.22 > 25.0 24.21 23.42 23.65 23.62 ... ... S03-C25
D35 12:36:53.62 62:14:10.3 3.196 ... GAL 24.88 1.00 2.76 24.04 23.50 23.72 23.82 ... ... 8.9 S03-M22
D38 12:36:39.27 62:17:13.1 2.944 2.936 GAL 24.48 0.71 2.35 23.92 23.32 23.07 23.01 22.72 22.69 ... S03-C27
D39 12:37:00.54 62:14:41.9 ... 2.987 GAL 24.82 0.61 2.14 24.60 > 24.4 24.36 ... ... ... ...
D41 12:36:43.42 62:17:51.8 3.228 ... GAL 24.77 0.84 3.20 24.19 23.46 23.86 23.84 ... 23.92 ...
D45 12:36:58.98 62:17:14.2 3.134 3.127 GAL 23.58 1.05 3.09 21.86 20.92 20.93 21.22 21.43 21.44 ... S03-C28
D47 12:37:24.37 62:14:31.9 3.193 3.188 GAL 25.16 0.44 3.23 > 25.0 > 24.4 24.35 24.21 ... ... ...
D55 12:36:55.29 62:19:47.9 3.251 3.239 GAL 23.92 1.14 2.86 ... ... 23.27 23.22 23.35 23.04 ...
S03-D3 12:36:47.70 62:10:53.2 ... 2.943 GAL 24.18 0.81 1.47 23.68 23.60 ... ... ... ... ... S03-D3
S03-D6 12:37:12.27 62:11:37.8 2.925 ... GAL 25.40 0.14 2.00 ... ... ... ... ... ... 35.7 S03-D6
S03-oD3 12:36:48.31 62:09:51.7 2.729 2.720 GAL 24.52 0.68 0.62 > 25.0 24.13 23.86 ... ... ... 15.4 S03-oD3
S03-oD12 12:36:20.51 62:14:17.8 2.418 ... GAL 24.59 0.58 0.74 24.18 23.67 23.16 23.10 ... ... 96.5 S03-oD12
MD4 12:35:56.54 62:11:26.1 2.867 ... GAL 25.22 0.38 1.55 ... ... 23.97 ... ... ... ...
MD6 12:36:02.68 62:10:59.8 3.246 3.241 GAL 24.38 0.87 2.00 ... ... 22.70 22.57 ... 22.68 114.6
MD13 12:35:59.63 62:12:00.6 ... 2.974 GAL 24.01 0.91 2.31 ... ... 22.37 22.57 ... ... ...
MD27 12:36:42.96 62:09:58.1 3.661 ... GAL 25.48 1.00 2.46 22.86 21.04 20.59 20.50 20.33 20.76 21.0 DRG
MD31 12:36:22.58 62:13:06.5 2.981 ... GAL 24.92 0.53 1.69 24.57 23.13 22.03 21.95 21.70 21.83 13.4 S03-C14; B03-133; DRG
MD33 12:36:25.56 62:13:50.5 ... 2.932 GAL 24.40 0.68 1.88 23.42 23.38 22.94 23.03 22.94 23.42 ...
MD34 12:36:41.25 62:12:03.1 3.222 3.214 GAL 24.26 0.91 2.39 24.17 22.78 23.79 23.78 23.97 ... 97.3 S03-C11; DRG
MD39 12:36:22.94 62:15:26.7 2.583 ... QSO 20.48 -0.23 0.78 20.19 20.07 20.04 19.98 19.45 18.82 487.9 B03-137
MD43 12:36:40.87 62:13:58.5 ... 3.087 GAL 24.04 0.66 2.02 23.01 22.42 22.25 22.48 22.55 22.95 38.6 S03-D13
MD48 12:37:06.64 62:14:00.2 ... 2.926 GAL 24.89 0.69 1.79 24.01 23.36 22.74 22.62 22.67 22.46 34.5 S03-M21
MD49 12:37:25.45 62:12:00.9 ... 2.850 GAL 23.95 0.62 1.75 24.01 22.96 23.13 23.15 23.13 23.05 15.6
MD50 12:36:51.43 62:16:08.3 3.238 3.234 GAL 24.77 0.99 2.04 > 25.0 > 24.4 24.09 24.04 ... ... ...
MD54 12:37:32.35 62:13:11.2 2.939 ... GAL 25.10 0.54 1.99 ... ... 23.15 23.03 ... ... ...
MD55 12:37:16.11 62:15:26.5 ... 2.956 GAL 24.86 0.69 2.13 > 25.0 > 24.4 23.54 23.52 ... ... 12.8
MD74 12:37:01.27 62:21:32.6 2.635 ... GAL 24.45 0.45 1.58 ... ... 21.99 21.73 21.34 20.78 123.4
MD75 12:37:37.09 62:17:04.6 ... 2.790 GAL 24.03 1.08 2.30 ... ... 22.19 22.63 22.70 22.73 25.4
MD78 12:37:07.72 62:21:00.3 2.812 ... GAL 24.83 0.27 1.51 ... ... ... ... ... ... ...
MD79 12:37:10.91 62:20:44.7 ... :2.291 GAL 24.44 0.35 1.58 ... ... 22.92 22.82 22.62 23.01 23.2
MD83 12:37:21.57 62:20:11.0 ... 3.213 GAL 24.35 0.62 1.77 ... ... 23.95 24.26 ... ... 9.7
S03-MD3 12:36:33.05 62:09:03.3 2.898 ... GAL 23.94 0.87 1.48 ... ... 20.65 21.13 21.46 22.00 22.4 S03-MD3
S03-MD12 12:37:19.86 62:09:54.9 2.647 ... AGN 24.36 0.72 0.92 23.41 22.11 21.59 21.20 20.48 19.85 139.7 S03-MD12; B03-398
S03-MD45 12:37:14.18 62:16:28.6 :2.345 ... GAL 23.63 0.57 0.82 22.00 21.50 21.07 20.91 20.97 21.23 178.1 S03-MD45
S03-oMD19 12:36:37.00 62:10:43.8 ... 3.241 GAL 24.04 0.68 1.48 23.75 22.72 23.31 23.25 23.23 22.90 18.5 S03-oMD19
S03-oMD56 12:36:38.40 62:15:39.5 0.000 0.000 STAR 23.24 0.82 1.45 23.40 23.75 23.73 24.13 23.79 ... ... S03-oMD56
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TABLE 2 — Continued
α δ Rd G−R Un −Ge J f Ksf m3.6µm m4.5µm m5.8µm m8.0µm f24µm
Name (J2000.0) (J2000.0) zema zabs
b Typec (mag) (mag) (mag) (mag) (mag) (mag) (mag) (mag) (mag) (µJy) Notesg
S03-M16 12:37:17.38 62:12:46.8 ... 2.939 GAL 24.67 0.52 1.02 23.99 23.78 23.49 23.52 ... ... 32.0 S03-M16
S03-M23 12:37:02.68 62:14:25.9 ... 3.214 GAL 24.61 1.09 2.43 ... ... 20.83 20.88 21.04 21.08 ... S03-M23
S03-M25 12:36:50.80 62:14:44.5 ... 3.106 GAL 24.70 0.82 1.69 > 25.0 23.85 24.32 ... ... ... ... S03-M25
S03-M35 12:36:45.18 62:16:52.1 ... 3.229 GAL 24.05 1.24 3.12 23.34 22.57 22.76 22.65 22.35 22.47 23.5 S03-M35
*
Note.—A full version of this table, including magnitude and flux errors, is available in the accompanying machine-readable table and will be available in the electronic edition of the Astrophysical Journal.
a
Emission line redshift. An entry with a colon indicates the redshift is uncertain. A blank entry indicates that an emission line redshift could not be measured.
b
Absorption line redshift. An entry with a colon indicates the redshift is uncertain. A blank entry indicates that an absorption line redshift could not be measured.
c
Source type, either galaxy (“GAL”), “AGN”, “QSO”, or “STAR”. The distinction between QSO and AGN classification is based on the line widths, as described in Steidel et al. (2002), where an object is classified as a
“QSO” if it has any emission line with FWHM> 2000 km s−1. AGN identified using other means (X-ray or mid-infrared emission) are discussed in § 6.2.
d
R magnitude in AB units.
e
Upper limits given for galaxies undetected in Un.
f
A blank entry indicates the object did not lie in the region with near-IR imaging.
g
Galaxies in common with the LBG survey in the HDF-N are indicated by their names (“S03-XXX”) as given in Steidel et al. (2003). Galaxies with X-ray counterparts within 1.5′′ are indicated by their names (“B03-XXX”)
in the spectroscopic followup to the Chandra 2 Ms survey by Barger et al. (2003). Galaxies satisfying the distant red galaxy (DRG) criteria of Franx et al. (2003) are indicated by “DRG”.
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TABLE 3
Stellar Population Parameters
Age∞ SFR∞ M∗∞ τ
b Ageτ SFRτ M∗τ
Namea z E(B − V )∞ (Myr) (M⊙ yr−1) (1010 M⊙) (Myr) E(B − V )τ (Myr) (M⊙ yr−1) (1010 M⊙) Notes c
BX1035 2.236 0.24 20 234 0.466 20 0.24 15 185 0.419
BX1040 2.468 0.09 2100 14 3.030 200 0.03 571 7 2.220
BX1042 2.607 0.18 509 36 1.820 200 0.15 321 23 1.810
BX1050 2.322 0.27 15 118 0.179 50 0.26 15 98 0.173
BX1051 2.098 0.12 404 24 0.963 100 0.02 286 7 1.100
BX1055 2.491 0.12 255 37 0.956 100 0.04 227 14 1.210
BX1060 2.081 0.24 806 64 5.150 100 0.01 509 4 5.810
BX1064 2.086 0.14 509 22 1.100 100 0.02 321 5 1.230
BX1065 2.701 0.08 1434 35 5.040 100 0.00 360 10 3.570
BX1071 1.996 0.21 161 43 0.690 10 0.14 55 2 0.600
BX1074 1.750 0.20 1139 26 2.970 100 0.09 360 7 2.490
BX1075 2.221 0.25 128 91 1.160 50 0.09 203 8 2.270
BX1080 2.390 0.25 203 78 1.590 50 0.11 203 9 2.430
BX1081 1.801 0.24 286 46 1.310 50 0.06 255 2 2.030
BX1084 2.437 0.12 227 82 1.860 100 0.05 227 29 2.570
BX1085 2.236 0.30 10 201 0.201 20 0.08 90 3 0.602
BX1086 2.444 0.28 20 139 0.277 50 0.06 203 4 1.250
BX1089 2.049 0.17 1609 33 5.360 100 0.06 404 7 4.160
BX1100 2.079 0.14 255 68 1.720 50 0.10 114 34 1.510
BX1104 2.441 0.11 286 37 1.050 100 0.05 227 15 1.280
BX1106 2.917 0.10 905 29 2.670 100 0.01 321 9 2.160
BX1116 2.048 0.13 571 29 1.650 100 0.00 360 5 1.900
BX1121 1.878 0.17 806 45 3.640 100 0.02 404 7 3.850
BX1125 2.222 0.15 203 15 0.304 50 0.01 203 2 0.456
BX1129 1.973 0.17 203 122 2.480 50 0.10 143 37 3.110
BX1140 1.487 0.18 806 13 1.070 100 0.01 454 1 1.240
BX1145 2.325 0.07 806 7 0.562 200 0.02 454 3 0.571
BX1157 2.081 0.08 3000 22 6.720 500 0.02 1278 10 5.740
BX1161 1.891 0.24 203 86 1.740 20 0.17 90 11 1.930
BX1164 2.593 0.15 15 67 0.101 ∞ 0.15 15 67 0.101
BX1166 1.334 0.14 1139 6 0.649 100 0.00 404 1 0.544
BX1169 1.871 0.17 454 33 1.490 100 0.07 286 10 1.680
BX1170 2.443 0.20 806 49 3.950 100 0.04 404 7 3.710
BX1172 2.806 0.20 10 127 0.127 50 0.00 161 5 0.571
BX1174 2.349 0.07 719 18 1.300 5000 0.07 719 18 1.360
BX1185 2.205 0.26 719 39 2.820 200 0.21 404 22 2.820
BX1186 2.079 0.22 10 52 0.052 10 0.20 10 26 0.045
BX1192 1.996 0.18 2600 36 9.450 100 0.10 404 11 5.980
BX1197 2.593 0.06 1434 23 3.350 500 0.04 719 19 2.990
BX1201 2.000 0.15 203 33 0.671 20 0.04 102 3 0.797
BX1204 2.205 0.21 640 36 2.330 50 0.05 255 3 2.250
BX1208 2.589 0.20 15 104 0.157 100 0.01 255 7 0.786
BX1222 2.442 0.21 9 102 0.093 10 0.20 8 69 0.090
BX1228 1.997 0.35 8 375 0.312 20 0.34 8 276 0.284
BX1229 1.343 0.26 50 50 0.251 10 0.24 20 25 0.162
BX1233 2.856 0.07 2200 26 5.780 1000 0.00 2100 10 7.240
BX1238 2.261 0.14 640 25 1.590 200 0.09 404 13 1.640
BX1240 2.282 0.14 114 44 0.507 10 0.05 50 3 0.460
BX1244 1.012 0.28 20 50 0.100 20 0.28 15 40 0.090
BX1245 2.093 0.01 1015 15 1.540 500 0.00 571 13 1.390
BX1250 1.855 0.15 640 18 1.150 100 0.07 286 7 1.110
BX1252 2.931 0.07 255 36 0.917 50 0.00 161 9 1.050
BX1253 1.933 0.13 1139 19 2.190 200 0.05 571 7 2.240
BX1264 2.942 0.00 2100 10 2.140 5000 0.00 2100 10 2.640
BX1265 2.434 0.12 255 34 0.873 50 0.01 180 6 1.060
BX1267 1.996 0.11 1900 22 4.100 5000 0.10 2500 25 8.120 IRAC
BX1269 2.275 0.24 255 127 3.250 50 0.17 143 41 3.440
BX1274 2.596 0.10 640 32 2.050 ∞ 0.10 640 32 2.050
BX1277 2.268 0.09 454 25 1.110 100 0.00 286 7 1.200
BX1281 2.410 0.13 509 14 0.694 100 0.00 360 2 0.809
BX1283 2.427 0.10 2600 17 4.340 200 0.00 719 5 3.260
BX1284 2.273 0.07 1139 14 1.540 100 0.00 321 5 1.150
BX1287 1.675 0.28 9 305 0.278 10 0.00 90 0 0.921
BX1288 2.301 0.08 509 21 1.060 100 0.00 286 7 1.110
BX1289 2.488 0.17 404 46 1.850 50 0.06 203 7 2.000
BX1290 2.980 0.00 905 11 1.020 ∞ 0.00 905 11 1.020
BX1291 2.052 0.31 7 469 0.339 100 0.31 7 448 0.336
BX1296 1.988 0.23 3250 56 18.300 5000 0.20 3250 43 19.900
BX1297 2.274 0.24 2750 37 10.200 200 0.06 806 7 7.550
BX1303 2.305 0.10 1700 11 1.800 100 0.01 360 3 1.190
BX1305 2.234 0.15 2100 17 3.480 200 0.01 719 4 2.780
BX1307 2.002 0.20 404 92 3.720 10 0.18 50 12 1.810
BX1311 2.484 0.10 286 58 1.660 50 0.00 180 11 1.890
BX1313 2.635 0.20 15 121 0.183 1000 0.20 15 120 0.183
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TABLE 3 — Continued
Age∞ SFR∞ M∗∞ τ
b Ageτ SFRτ M∗τ
Namea z E(B − V )∞ (Myr) (M⊙ yr−1) (1010 M⊙) (Myr) E(B − V )τ (Myr) (M⊙ yr−1) (1010 M⊙) Notes c
BX1315 1.671 0.22 571 46 2.620 100 0.17 255 22 2.560
BX1316 2.088 0.13 3000 23 6.980 1000 0.10 1434 18 5.670
BX1317 1.789 0.18 321 46 1.480 20 0.09 102 4 1.410 Ks
BX1324 1.818 0.34 509 65 3.320 10 0.26 90 0 2.710
BX1326 2.984 0.00 806 13 1.040 ∞ 0.00 806 13 1.040
BX1327 2.209 0.07 1139 16 1.870 200 0.01 509 7 1.750
BX1330 2.363 0.06 571 27 1.520 100 0.01 255 12 1.410
BX1332 2.214 0.29 15 282 0.427 20 0.09 90 8 1.400
BX1334 3.371 0.00 1800 9 1.700 500 0.00 1609 9 10.500
BX1339 1.988 0.09 1139 13 1.450 100 0.01 321 5 1.090
BX1343 2.268 0.13 1015 31 3.170 100 0.02 360 7 2.650
BX1348 1.921 0.09 509 9 0.468 100 0.01 255 4 0.426
BX1349 1.873 0.33 509 87 4.440 ∞ 0.33 509 87 4.440
BX1354 2.088 0.03 321 6 0.199 100 0.00 180 4 0.189
BX1358 2.943 0.04 641 12 0.753 100 0.00 255 6 0.660
BX1362 1.664 0.14 1609 16 2.580 200 0.10 509 9 2.160
BX1363 2.297 0.16 719 37 2.630 100 0.00 404 5 2.760
BX1364 2.183 0.15 719 29 2.110 100 0.06 321 8 1.980
BX1368 2.443 0.16 454 61 2.790 100 0.07 286 18 3.000
BX1376 2.430 0.07 255 16 0.416 50 0.00 143 5 0.426
BX1378 1.971 0.21 203 56 1.130 20 0.14 81 10 1.100
BX1387 2.324 0.11 640 14 0.929 200 0.07 360 9 0.897
BX1388 2.032 0.29 3000 43 13.000 500 0.21 1139 24 10.400
BX1391 1.906 0.22 203 50 1.010 20 0.14 90 6 1.120
BX1397 2.133 0.15 1015 30 3.080 100 0.04 360 7 2.650
BX1399 2.033 0.18 1800 15 2.670 200 0.14 509 9 2.050
BX1401 2.481 0.18 1139 85 9.650 100 0.01 454 9 8.580
BX1408 2.482 0.28 640 57 3.680 100 0.15 360 11 3.880
BX1409 2.237 0.29 2000 34 6.740 100 0.14 454 5 4.810 Ks
BX1420 2.133 0.24 255 87 2.210 50 0.12 180 15 2.720
BX1425 1.864 0.10 905 10 0.903 100 0.00 321 3 0.769
BX1427 2.548 0.13 719 29 2.070 100 0.01 360 6 2.050
BX1431 2.001 0.11 321 24 0.770 100 0.02 255 8 0.918
BX1434 1.994 0.15 454 21 0.956 200 0.13 286 15 0.931
BX1439 2.188 0.18 2750 34 9.270 200 0.05 719 9 6.590 Ks
BX1443 1.684 0.30 571 135 7.730 ∞ 0.30 571 135 7.730
BX1446 2.320 0.12 321 32 1.040 100 0.05 255 11 1.290
BX1451 2.245 0.21 905 41 3.740 200 0.18 404 25 3.330
BX1458 1.864 0.28 509 31 1.570 50 0.13 227 3 1.560
BX1460 3.134 0.00 2000 14 2.870 2000 0.00 1700 12 3.170
BX1461 2.107 0.15 255 20 0.514 200 0.14 203 15 0.535
BX1479 2.377 0.10 905 22 1.950 100 0.03 321 7 1.600
BX1480 2.545 0.21 203 80 1.630 5000 0.21 203 79 1.640
BX1485 2.548 0.14 1139 105 11.900 ∞ 0.14 1139 105 11.900
BX1495 2.247 0.13 1139 13 1.470 100 0.00 404 2 1.210
BX1501 1.877 0.18 321 50 1.600 100 0.06 321 10 2.350
BX1504 2.864 0.09 255 29 0.743 50 0.00 161 7 0.827
BX1514 2.135 0.17 1900 18 3.450 200 0.06 640 6 2.870 Ks
BX1525 1.689 0.29 1609 39 6.310 200 0.24 509 23 5.350
BX1530 2.421 0.14 360 29 1.030 500 0.14 286 26 1.010
BX1535 2.299 0.27 15 159 0.241 20 0.09 90 4 0.797
BX1542 1.018 0.31 15 25 0.038 200 0.31 15 24 0.038
BX1559 2.408 0.06 719 21 1.480 ∞ 0.06 719 21 1.480
BX1567 2.225 0.19 571 73 4.150 50 0.05 227 9 4.030
BX1568 1.787 0.23 15 145 0.220 10 0.00 102 0 0.997
BX1572 1.782 0.34 8 199 0.165 ∞ 0.34 8 199 0.165
BX1574 1.808 0.26 806 41 3.270 50 0.14 227 6 2.840
BX1588 2.221 0.25 143 207 2.960 10 0.15 64 5 3.220
BX1605 1.974 0.01 571 13 0.723 1000 0.00 454 12 0.689
BX1616 2.205 0.04 2500 5 1.250 500 0.01 905 4 0.967
BX1617 2.320 0.12 321 13 0.419 ∞ 0.12 404 13 0.516
BX1630 2.220 0.07 456 16 0.727 100 0.01 255 7 0.771
BX1636 2.300 0.28 255 129 3.300 10 0.24 45 20 1.770
BX1641 1.433 0.22 10 54 0.055 50 0.22 10 48 0.053
BX1642 2.007 0.14 360 25 0.914 ∞ 0.14 360 25 0.914
BX1650 2.097 0.17 203 85 1.730 50 0.07 161 19 2.270
BX1694 2.007 0.12 360 38 1.370 100 0.05 255 14 1.650
BX1708 1.987 0.34 1278 78 9.940 10 0.41 30 84 1.600
BX1817 1.860 0.37 114 109 1.240 50 0.36 72 74 1.180
BX1820 2.457 0.34 360 191 6.870 ∞ 0.34 360 191 6.870
BX1821 2.590 0.20 286 41 1.180 100 0.10 286 10 1.610
BX1823 1.818 0.40 2750 69 18.900 200 0.26 719 20 14.300
BX1826 2.929 0.01 2100 12 2.540 200 0.00 509 8 1.810
BX1827 1.988 0.46 7 392 0.284 ∞ 0.46 7 392 0.284
BX1848 2.648 0.07 571 12 0.700 100 0.00 321 3 0.792
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TABLE 3 — Continued
Age∞ SFR∞ M∗∞ τ
b Ageτ SFRτ M∗τ
Namea z E(B − V )∞ (Myr) (M⊙ yr−1) (1010 M⊙) (Myr) E(B − V )τ (Myr) (M⊙ yr−1) (1010 M⊙) Notes c
BX82 1.023 0.20 404 6 0.225 10 0.01 227 0 0.310
BX84 2.163 0.16 1278 38 4.860 ∞ 0.16 1278 38 4.860
BX150 2.277 0.16 2400 26 6.290 100 0.06 321 10 2.350
BX184 1.998 0.45 7 676 0.489 ∞ 0.45 7 676 0.489
BX305 2.482 0.29 719 88 6.300 100 0.17 360 18 6.290
BX308 2.376 0.21 719 38 2.730 100 0.03 454 3 3.040
BX313 2.323 0.15 905 32 2.880 ∞ 0.15 905 32 2.880
BX341 2.117 0.05 905 25 2.280 ∞ 0.05 905 25 2.280
BM1008 1.799 0.24 15 149 0.226 200 0.24 15 142 0.223
BM1011 1.677 0.23 161 53 0.846 20 0.14 102 4 1.230
BM1030 1.142 0.35 35 51 0.177 10 0.33 20 22 0.138
BM1048 1.380 0.17 255 32 0.806 10 0.13 55 2 0.570
BM1053 1.459 0.04 640 3 0.219 200 0.02 321 2 0.197
BM1061 2.089 0.00 3000 4 1.070 ∞ 0.00 3000 4 1.070
BM1063 2.087 0.10 3000 14 4.150 200 0.01 640 6 2.740
BM1064 1.524 0.17 255 28 0.708 10 0.04 114 0 0.971
BM1069 2.028 0.14 3000 29 8.650 500 0.06 1434 9 7.850
BM1072 1.143 0.27 15 74 0.112 10 0.28 10 61 0.105
BM1092 1.479 0.26 20 66 0.131 20 0.00 180 0 0.759
BM1095 1.447 0.07 571 7 0.387 50 0.00 203 1 0.382
BM1098 1.671 0.22 255 51 1.290 10 0.14 72 1 1.220
BM1122 1.990 0.16 30 57 0.172 20 0.15 20 43 0.147
BM1135 1.872 0.20 905 55 4.990 1000 0.20 640 52 4.660
BM1139 1.919 0.07 1139 18 2.040 ∞ 0.07 1139 18 2.040
BM1148 2.049 0.13 20 89 0.178 20 0.12 15 70 0.159
BM1149 1.630 0.17 15 30 0.045 ∞ 0.17 15 30 0.045
BM1153 2.444 0.12 2600 50 13.100 1000 0.04 2600 14 17.800
BM1155 2.020 0.01 905 11 1.030 2000 0.00 806 10 1.040
BM1159 1.016 0.12 286 19 0.533 100 0.10 180 11 0.568
BM1160 1.364 0.23 128 20 0.255 10 0.10 90 0 0.440
BM1161 2.045 0.00 2750 4 1.190 ∞ 0.00 2750 4 1.190
BM1163 1.874 0.20 286 23 0.669 100 0.18 161 16 0.632
BM1171 2.082 0.07 806 10 0.831 ∞ 0.07 806 10 0.831
BM1172 1.864 0.08 321 13 0.423 1000 0.07 286 13 0.416
BM1175 1.773 0.21 114 53 0.605 ∞ 0.21 114 53 0.605
BM1180 1.598 0.18 806 32 2.580 100 0.10 321 10 2.320
BM1181 1.743 0.30 7 645 0.467 ∞ 0.30 7 645 0.467
BM1195 1.289 0.24 640 25 1.610 10 0.28 30 18 0.336
BM1196 1.863 0.00 404 6 0.238 ∞ 0.00 404 6 0.238
BM1197 1.566 0.20 360 30 1.090 10 0.09 114 0 1.280
BM1198 1.780 0.30 15 203 0.307 10 0.31 10 169 0.290
BM1200 2.078 0.09 640 23 1.490 1000 0.08 571 20 1.550
BM1201 1.001 0.04 806 2 0.200 100 0.00 286 1 0.178
BM1204 1.489 0.12 360 21 0.742 20 0.02 128 1 0.821
BM1205 1.711 0.04 3500 8 2.720 1000 0.03 1434 7 2.090
BM1207 1.083 0.31 15 57 0.087 50 0.35 10 88 0.098
BM1209 1.775 0.34 10 365 0.365 10 0.32 9 222 0.331
BM1226 1.355 0.35 10 104 0.104 50 0.34 10 90 0.099
BM1289 2.380 0.23 8 139 0.115 10 0.23 7 108 0.114
BM1299 1.595 0.35 114 203 2.320 5000 0.35 114 202 2.330
BM1303 1.721 0.30 719 34 2.470 ∞ 0.30 719 34 2.470
BM1334 1.893 0.24 509 58 2.930 100 0.17 255 25 2.900
BM1335 1.489 0.51 10 1061 1.060 50 0.51 10 914 1.010
BM1339 1.338 0.37 10 309 0.309 10 0.12 81 0 1.030
BM1358 1.807 0.34 1278 81 10.400 500 0.32 719 63 10.100
BM1369 1.879 0.41 7 277 0.200 50 0.44 6 394 0.253
BM1375 2.109 0.07 2500 23 5.720 500 0.04 905 18 4.520
BM1396 1.743 0.33 128 143 1.830 20 0.26 81 22 2.400
BM72 1.571 0.19 1139 14 1.580 200 0.13 454 7 1.190
C2 2.991 0.20 454 40 1.830 1000 0.34 40 163 0.666
C11 2.990 0.31 9 326 0.297 20 0.01 114 2 0.895
C12 2.975 0.39 10 891 0.891 10 0.12 81 1 2.520
C14 2.973 0.46 8 779 0.648 50 0.46 8 694 0.628
C16 2.929 0.46 9 2025 1.850 ∞ 0.46 9 2025 1.850
C29 3.110 0.11 1015 26 2.690 100 0.00 360 6 2.160
C30 3.328 0.04 454 25 1.140 200 0.00 321 15 1.160
C33 3.130 0.03 454 36 1.650 5000 0.02 454 35 1.660
C35 3.363 0.07 1680 28 4.660 500 0.04 806 20 3.970
C41 3.148 0.04 2000 15 3.030 1000 0.00 2000 8 5.340
C42 3.411 0.12 227 55 1.260 2000 0.12 227 53 1.260
C48 3.206 0.26 15 179 0.270 50 0.02 180 6 1.050
C53 3.103 0.30 9 249 0.227 200 0.30 9 243 0.227
S03-C7 2.658 0.34 5 546 0.274 10 0.34 5 397 0.258
S03-C8 2.988 0.12 255 45 1.140 50 0.00 203 5 1.460
S03-C17 3.163 0.00 1900 11 2.140 5000 0.00 1900 11 2.470
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TABLE 3 — Continued
Age∞ SFR∞ M∗∞ τ
b Ageτ SFRτ M∗τ
Namea z E(B − V )∞ (Myr) (M⊙ yr−1) (1010 M⊙) (Myr) E(B − V )τ (Myr) (M⊙ yr−1) (1010 M⊙) Notes c
D14 2.979 0.04 2000 13 2.580 1000 0.04 1015 11 1.990
D16 2.930 0.00 719 8 0.558 ∞ 0.00 719 8 0.558
D23 3.125 0.06 1015 47 4.750 200 0.00 454 23 3.910
D25 2.970 0.07 10 55 0.056 50 0.06 10 49 0.054
D26 2.975 0.03 2100 7 1.500 2000 0.01 1800 6 1.630
D28 2.932 0.41 9 1343 1.230 50 0.10 203 16 4.620
D29 3.451 0.04 203 34 0.697 100 0.01 143 21 0.675
D32 2.962 0.00 1015 9 0.944 ∞ 0.00 1015 9 0.944
D34 2.972 0.14 1139 19 2.190 200 0.04 571 6 2.040
D35 3.196 0.38 6 787 0.474 10 0.37 6 522 0.432
D38 2.940 0.23 128 102 1.300 50 0.18 102 44 1.470
D39 2.987 0.23 10 135 0.135 ∞ 0.23 10 135 0.135
D47 3.191 0.00 1278 8 1.050 ∞ 0.00 1278 8 1.050
D55 3.245 0.26 9 521 0.475 ∞ 0.26 9 521 0.475
S03-oD3 2.725 0.00 806 11 0.906 500 0.00 509 10 0.882
S03-oD12 2.418 0.28 25 129 0.324 10 0.27 15 74 0.262
MD4 2.867 0.07 905 12 1.120 500 0.06 571 10 1.060
MD6 3.243 0.05 1900 34 6.460 200 0.00 571 15 4.910
MD13 2.974 0.19 321 112 3.600 50 0.04 227 9 4.190
MD33 2.932 0.34 8 706 0.587 50 0.00 227 5 2.150
MD48 2.926 0.16 1434 37 5.280 200 0.11 509 19 4.410
MD49 2.850 0.29 9 485 0.442 50 0.00 203 6 1.780
MD50 3.236 0.00 905 12 1.090 100 0.00 255 7 0.874
MD54 2.939 0.12 1900 21 4.070 500 0.10 806 17 3.330
MD55 2.956 0.20 128 60 0.761 50 0.08 161 10 1.160
MD75 2.790 0.55 4 7037 2.800 50 0.55 4 6701 2.780
MD83 3.213 0.00 404 18 0.717 ∞ 0.00 404 18 0.717
S03-M16 2.939 0.01 2100 12 2.470 200 0.00 509 8 1.780
S03-M25 3.106 0.00 1015 11 1.120 200 0.00 360 9 0.904
S03-M35 3.229 0.35 10 910 0.910 10 0.34 9 558 0.830
a We did not fit the stellar populations of galaxies that had no data longward of R-band, had uncertain redshifts, or are identified as
AGN/QSO from their optical spectra. We also do not present SED parameters for those galaxies with optical and IRAC photometry
inconsistent with a simple stellar population (these sources had large χ2 > 10 or those sources with 8 µm or 24 µm excesses.
b Best-fit star formation history decay timescale in Myr. In some cases, a model with constant star formation (τ = ∞) provided the
best-fit.
c Objects with large Ks-band residuals are indicated (i.e., those sources whose Ks-band measurement lies more than 3 σ away from
the best-fit stellar population). MD31 is the only directly-detected X-ray source which shows no optical signatures of an AGN, has a
relatively faint 24 µm flux, and has photometry that is consistent with a stellar population. The IRAC photometry for BX1267 may suffer
from a deblending problem and these (IRAC) data were not used in the SED fit.
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TABLE 4
Stellar Masses
Sample Nsed
a log[M∗med/M⊙]
b log[M∗/M⊙]c
BM 51 (3) 9.87 (10.70) 9.85± 0.58 (10.58± 0.51)
BX 157 (7) 10.20 (10.98) 10.15 ± 0.52 (10.94 ± 0.38)
LBG 46 (0) 10.05 (...) 10.03 ± 0.44 (...)
Total 254 (10) 10.10 (10.98) 10.06 ± 0.53 (10.83 ± 0.43)
a Number of galaxies for which we derived best-fit SED parameters (including stellar mass), regardless of whether the galaxies were
imaged at Ks. The parentheses indicate the number of galaxies with measured Ks < 21.82, or Ks(Vega) < 20.
b Median stellar mass assuming a constant star formation (CSF) history. Numbers in parentheses give the median stellar mass for
those galaxies with Ks < 21.82, or Ks(Vega) < 20.
c Mean and dispersion of stellar mass distribution assuming a CSF history. Numbers in parentheses give the mean stellar mass and
dispersion for those galaxies with Ks < 21.82, or Ks(Vega) < 20.
TABLE 5
AGN at z > 1.4
Name z X-ray?a Optical?b 8 µm?c 24 µm?d Notese
BX1637 2.487 no yes (AGN) yes yes ACS point source
BX160 2.460 no yes (AGN) yes yes Ks = 21.87
BM1083 2.414 yes yes (QSO) yes yes
BM1119 1.717 yes no yes yes Ks = 21.74
BM1156 2.211 nof yes (AGN) yes yes very weak X-ray source
BM1384 2.243 yes yes (AGN) yes no Ks = 21.69
MD31 2.981 yes no no no ACS point source
MD39 2.583 yes yes (QSO) yes yes Ks = 20.07
MD74 2.635 no no yes yes
S03-oC34 3.413 yes yes (QS0) no no
S03-MD12 2.647 yes yes (AGN) yes yes
a Indicates if the source lies within 1.′′5 of an X-ray counterpart in the 2 Ms data (Alexander et al. 2003).
b Indicates if the source shows high ionization optical emission lines indicative of AGN/QSO.
c Indicates if the source has a significant 8 µm excess compared with the flux at shorter wavelengths, larger than would be expected
from a single stellar population.
d Indicates if the source has a 24 µm flux f24µm > 100 µJy.
e Ks magnitudes are indicated for AGN with Ks < 21.82, or Ks(Vega) . 20.
f BM1156 is not included in the Chandra 2 Ms catalogs, but further refinements to the X-ray data reduction procedure yielded a very
weak detection (N. Brandt, private communication).
